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Abstract
Safety and Health in the workplace has long been the
priority work of the Hong Kong administration but the accident
statistics in Hong Kong tell another story. No matter how
sophisticated a safe system is designed, its ultimate success depends
very much on the person who carries out the job. Safe behaviour
has therefore become the contemporary study of safety and health at
work.
Since human behaviour is a multidimensional construct,
its understanding requires a multiple theory approach. Inspired by
this concept, this study explores a Multi-Dimensional Safe
Behaviour Model in explaining Construction Workers' Safe
Behaviour. The study examines its implication for management
when safe behaviours are to be instilled. Nine psychological
theories and models, identified under the perspective of the
Intrapersonal, Interpersonal and Community Level are examined.
A short list of 9 variables of "Social Norm", "Management
Commitment", "Safety Knowledge", "Perceived Risk", "Safety
Experience", "Self Efficacy"; "Perceived Consequence",
"Chance" and Intention to Behave" was constructed. Three
hypothetical constructs of "Social Support", "Attitude" and
"Expectance" composed of observable indicators from the nine
identified variables are also formed. The variables are then put
together into a hypothesised Multi-Dimensional Safe Behaviour
ii
Model with the casual relationships between variables identified.
A Structural Equation Modelling procedure shows that the
hypothesised Multi-Dimensional Safe Behaviour Model fits the
data reflecting the necessity of adopting a holistic approach in
addressing behavioural issues. "Safety Attitude" is found to
impose a positive effect on the worker's "Intention to Behave
Safely" indirectly via a mediating factor of "Chance Locus".
The study conveys practical implications to safety
management and researchers. Research limitations and areas for
further study are also discussed. Safety behavioural initiatives
based on the model testing results in promotion workers' safety
behaviours are also addressed.
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,	 Chapter 1 
Introduction
Chapter Summary
Safety and Health in the workplace have long been recognised as
the priority work of the Hong Kong Administration. Despite the diligent
effort of the Government, enforcement agencies and the public resource
invested, the accident statistics in Hong Kong gill reflect an undesirable
situation. To curb the soaring accident rate, new initiatives, including the
enactment of new and amended legislation and the implementation of
safety management systems in selected industrial undertakings, have been
launched by the Hong Kong SAR Government. There has been a
noticeable change in the ideology of occupational safety and health from
that of "Hardware" to "Software" orientation. The incorporation of the
"General Duties" provision into the law and the impending enactment of
the "Safety Management" Regulation are examples of the civic approach
adopted by the local government to catalyse such paradigmatic shift.
No matter how sophisticated a safe system is designed, its
ultimate success depends very much on the person who carries out the job.
Safe behaviour has therefore become the contemporary study of safety and
health at work. Since human behaviour is a multidimensional construct, its
understanding requires a multiple theories approach; it is this that shapes.
the major tenet of this thesis. Inspired by this motive, this study was
going to explore a Multi-Dimensional Safe Behaviour Model in explaining
Chapter 1	 2
Construction Workers' Safe Behaviour and examine its implication for
management when safe behaviours are to be instilled.
The title of this study is hence: "The Exploration of a
Multi-Dimensional Safe Behaviour Model for construction workers in
Hong Kong — a Structural Equation Modelling Approach."
Chapter 1	 3
1.1	 Safety and Health at Work in Hong Kong - A Civic
Approach
For any economy, the workforce is one of its greatest assets.
Accordingly, workers' health and safety are the top concerns and no
amount of production should be exchanged by risking the well being of
people. This tenet that placed a high value on human life has been
recognised by the Hong Kong Government since the colonial times. The
last governor of Hong Kong, the Rt. Hon Christopher Patten, in the
October 1993 edition of the Lighthouse Club Newsletter, made the
following statement:
"Hong Kong's only real natural resource is its people. We
have an excellent record on education, training and
retaining, and employment law. But there is one area where
an otherwise impressive record is a great deal less
impressive - industrial safety. Our record here is
unacceptable."
After the transfer of sovereignty on 1 July, 1997, The Hong Kong
Special Administrative Region (SAR) Government also pledged to
reinforce the competitiveness of the manpower resources by continuously
providing training to improve the skills of the workers, promote safety and
health in the workplace, foster good labour relations, safeguard and
promote the rights and benefits of her workforce. The SAR Government's
emphasis will be on promoting occupational safety and health, as well as
on how best to meet Hong Kong's changing manpower needs.
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1.1.1	 Work of the Hong Kong SAR Government in occupational
safety and health promotion - A brief review
The protection of employees' safety and health at work in Hong
Kong is prescribed in the Factories and Industrial Undertakings Ordinance,
the Boilers and Pressure Vessels Ordinance and, since May 1997, the
Occupational Safety and Health Ordinance which extended the protection,
for the first time, to employees in the non-industrial sectors. The three sets
of ordinances have formed the major legislative mechanisms overseeing
the local health and safety matters in almost a quarter of a million
workplaces with two million employees. Under these three main
ordinances, 29 sets of regulations have been made to cover various aspects
of hazardous industrial activities in factories, building and engineering
construction sites, restaurants, catering establishments, and other industrial
undertakings. Non-industrial undertakings such as offices, education
institutes, medical establishments, banking and entertainment settings are
also included.
The Hong Kong SAR Government' s occupational safety and
health services are mainly provided by the Occupational Safety and Health
Branch (OSHB) of the Labour Department (LD). The OSHB is a
Government Agency. Officers of the OSHB enforce the aforesaid
ordinances and the subsidiary regulations through inspection of workplaces
to ensure that the requirements on safety, health and welfare are complied
with. They carry out accident investigations and give advice to employers
and employees on how to eliminate workplace hazards and offer free
advice to owners in the planning and layout of factories and workplaces,
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and in-house or in-plant' safety programmes. Supporting services to
instill safety concepts to the public at large with a view to inculcating a
safety culture among employers and employees and securing their
commitment to self-regulation by bringing in a safety management
approach are also available through the services of the °SUB.
To achieve a still higher standard of industrial safety and health,
the government aims at a reduction of industrial accidents and diseases by
strengthening the advisory and enforcement capability of the OSBB and
enhancing the educational and publicity role of the Branch' s Occupational
Safety and Health Training Centre (OSHTC). In 2000, the OSHTC had
conducted 427 training courses on safety legislation for 5,848 participants
and 280 tailor-made briefing sessions to 13,157 employees in both private
and public sectors (LD, 2000). The OSHB also assists organisations to set
up bipartite safety committees and to develop safety and health
programmes within their own organisations. Publicity on safety and health
has been greatly intensified through extensive use of the mass media.
Inspections and accident investigations are other performance
indicators of the Hong Kong SAR Government' s work in occupational
safety and health Promotion. According to the Hong Kong LD' s (2000)
latest available information, 144,651 safety and health inspections and
13,196 accident investigations were conducted by staff of OSHB in year
2000. A total of 3,455 summonses were also taken out against violation
of safety and health legislation in the same year and resulted with a total
The "in-house" and "in-plant" safety programme refers to the safety programme adopted by a
particular organisation bearing the unique feature of the organisation. The terms "in-house" and "in-plant"
are jargon commonly used by the safety professionals in Hong Kong
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fine of Hong Kong dollar 45.5 millions2 (approximately: 5.8 millions US
dollars).
The brief review has depicted a small picture of the Hong Kong
SAR Government's diligent efforts in maintaining a competitive workforce
with due regard to safety and health using the tools of law enforcement,
education and persuasion. When coming to the question of whether
such efforts have been deployed in the right area and have given a fruitful
result, it seems necessary to study the recent accident statistics of the SAR.
1.1.2.	 A review of the Hong Kong occupational safety statistics
The "Open Policy" of China launched a decade ago has invoked a
dramatic economic upsurge in Asia. Hong Kong, being the "South
Gateway" of China has also experienced a drastic transformation both in
her economic and social structure, from an industrialised city to one
dominated by advanced technology and finance.
The transformed economy has shriveled the manufacturing
industry but grown various servicing trades (e.g. banking services). Such
changes have multiplied the investment in land since the last decade.
However, despite the slowdown of the manufacturing industry, the social
development has not brought forth any improvement in the situation in
respect of the safety of workers in their work places. The seriousness of the
problem can be appreciated from the accident figures (Table 1.1). For the
last five years (1996 - 2000), the accident figures in Hong Kong (Table 1.1)
have waved an alarming signal to the society. The number of accidents in
work places in Hong Kong remains at a very high level in recent years.
2 Calculation based on the exchange rate of US$1 = HK$7.8
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Among all the industrial accidents, the construction industry continues to
account for over one third of all industrial accidents and the bulk of the
fatalities. The high accident rate exhibited in the construction industry has
reflected the hazardous nature of the trade and the construction workers are
hence to be targeted by this study.
(Industry	 i 1996... 1997 1998 Xi 1999 -t, 2000
Construction No. of Accidents 16 469 18 559 19 588 14 078 11 925
Accident. rate/1 000
workers
219.86 227.4 247.9 198.5 149.8
Catering No. of Accidents 12 417 13 069 13 011 12 549 12 621
Acc. rate/1 000 workers 65.96 70.1 73.9 66.9 66.2
Manufacturing No. of Accidents 7205 7 196 6 334 5 499 5 436
Acc. rate/1 000 workers 21.5 23.5 24.0 22.2 23.4
Others No. of Accidents 4160 4 481 4 101 3 860 3670
Acc. rate/1 000 workers 26.84 29.6 28.1 263 24.6
All Industries No. of Accidents 40 251 43 305 43 034 35 986 33 652
Acc. rate/1 000 workers 53.43 59.7 64.7 55.1 51.7
Table 1.1 Accident rates of all and major industries in Hong Kong:year 1996 - 2000. 
(Source: Occupational Safety and Health Council 
Homepage:http://www.oshc.org.hldeng/6-5-
 1 .asp) 
The situation is almost twice as bad as when the problem of
workers' safety is being addressed from an "Occupational" perspective, i.e.
one that includes all workers. The occupation accident records (industrial
and non-industrial) in table 1.2 for the years 1996 to 2000 in Hong Kong
has depicted a painful picture of the workforce.
Occupational injury 1996 1997 1998 , 1999 2000
Fatal 278 247 240 235 199
Non-fatal 59 187 62 529 63 286 58 606 57 893
Total : 59 465 62 776 63 526 58 841 58 092
Table 1.2 Occupational injuries (year 1996 - 2000) 
(source : Hong Kong Annual Digest of Statistics. 1998: 2001 editions)
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Using 52 weeks in a year, 6 working days per week and 10
working hours per day as the standard norm, the accident figure in 2000
alone has waved a warning signal to us that there has been about one injury
for every three minutes. Again, the accident rate shows no signs of
decreasing.
This unsatisfactory occupational safety record, apart from
contradicting the image of Hong Kong as being an advanced and developed
economy, has inflicted heavy losses to the community in terms of
manpower and compensation claims. In recent years, a tremendous
amount of public resources in terms of billions of dollars has been used in
compensation payment under the Employees' Compensation Ordinance.
This has not included the other hidden costs arising out of these accidents
such as stoppage of work, plant damage and medical expenses. Bird and
Germain (1990) has estimated that for every single dollar cost in injury and
illness costs, there are five to fifty dollars of ledger costs of property
damage (uninsured costs), and, one to three dollars of uninsured
miscellaneous costs such as time lost, administrative cost and decreased
output. In addition to these, there are also the costs of awards for
common law damages and court proceedings. Other than the costs with
monetary implications that can be quantified, human suffering both
physically and emotionally inflicted upon accident victims and their
families are serious social impacts that cannot be quantified. The suffering,
anguish, anxiety and loss of human 'dignity due to accidents could provide
irreversible psychological damages to the accident victims, their families or
peers. The potential losses due to such detrimental effects could be
enormous. No society can continue to tolerate such human and economic
waste and steps must be taken to curb the accident rate in all sectors.
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Workplace safety has therefore become a matter of concern to the
government and the public alike.
1.1.3	 New commitments
Ensuring workplace safety and health has been the top priority of
the work of the local Government. To make good use of every dollar
invested in protecting the safety and health of employees at work, and to
safeguard others who may be exposed to safety and health hazards arising
from work-related activities, the Education and Manpower Bureau (EMB)
of the Hong Kong SAR Government has pledged new initiatives to
enhance the safety and health standards at work through the introduction of
new and amended legislation, including
a. mandatory safety training for those working in the
construction and container handling industries;
b. implementation of a safety management system in selected
industrial undertakings;
c. better protection for those working in confined spaces and at
heights by enriching the related legislation;
d. medical examinations for those handling hazardous substances
and agents at work.
1.1.4	 Safety and health at work - A new ideology required?
The approach adopted by the Hong Kong SAR Government in
tackling health and safety at work is to provide a framework of legislation
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and regulations. The new initiatives, proposed by the EMB, aiming at the
ongoing updating of this framework to make it more effective, are civic
oriented. It is intended for the benefit of the whole society. But in the end,
none of this will be of much help in preventing workplace accidents until
all employers and employees in the community respect the law of the land.
With all the time that safety professionals have had to study the
problem of safety at work, it is well known that negligence is one of the
main causes of workplace accidents (National Safety Council of Australia
(NSCA), 1992). Neglecting to wear a helmet or safety belt, for instance,
can cause a serious accident that can profoundly affect the rest of one's life.
Many construction workers have fallen to their death simply because they
had not fastened their safety belts. If the local Government could ensure
that the existing safety legislation and regulations were followed, it would
already have taken a giant step towards controlling a situation that, at
present, is unacceptable to say the least. However, how to ensure
compliance will be another question that should be pondered.
Every day, new occupational safety and health problems arise.
New production processes, new products, new tools arriving on the market
have generated new problems relating to work systems, the man-machine
interface and socio-psychological adaptation. All these issues must be
thoroughly examined to determine if they present potential hazards and to
work out the safety and health solutions.
At the present stage, it seems to be the right time for safety
professionals to evaluate critically the effectiveness of the traditional
legislative approach to occupational safety and health in the workplace. It
may be that it is the time to explore the use of an alternative approach that
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may promote occupational safety and health for the betterment and well
being of mankind.
1.2	 Trends in Occupational Safety and Health
Development in Hong Kong - The Shifting Ideology
Yip (1991) observes that there has been a change in the ideology
of occupational safety and health from orientation on "Hardware" to
"Software". "Hardware" here refers to the type of ideology which
workplace safety mainly involves such as the design of machine guarding,
safety equipment and other hardware issues. A "Software" orientation, on
the other hand, is based on the study of safe systems of working, safety
cultures, behavioural changes, workers education and other similar
approaches.
The promotion of industrial safety in Hong Kong has long been
shouldered by the OSHB of the Hong Kong SAR Government via an
enforcement approach. Other than education and persuasion, enforcement
has long been one of the major strategies in safety and health promotion
and has been operated for almost 50 years under the following modus
operandi:
a. Enforcement has been regarded as the cornerstone of
administration. Tough enforcement sends an unambiguous
message to employers who consciously neglect health and
safety and treat their employees as no more than another
factor of production that can be disposed of like debris if
they become sick or injured. Enforcement also deters
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employers who are tempted to take this path and creates a
demand for compliance.
b. Effective targeting which directs the concentration of the
enforcement resources into recognised problem areas of
hazards, industries and employers, and brings results in
terms of immediate legal action and "ripple effects" in
related industries or workplaces. Enforcement activities
of this nature have been regarded as "Special Campaigns".
c. Workplace-specific information for inspection targeting.
Special attention is paid to those hazards that have a long
history of occupational injury and offence records.
Industrial establishments under this category are call
"Blatant offenders or Problematic Plants".
d. For sizable establishments which may exhibit problems in
installing safety and health plans or experience special
difficulties in the compliance of the safety and health
legislation, officers from OSHB will make special safety
promotional visits to these plants and co-ordinate with
management in the formulation of long term strategic plans
in ensuring health and safety at work.
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1.2.1	 "Hardware" to "Software" - A silent transformation of the safety
and health ideology in Hong Kong
The enforcement approach depicted above reveals a genuine
effort expedited by the local administration in the pledge of protecting the
workforce. Rather than a doctrine labelling the robust and rigid sense of
punishment, it is also a civic approach including a high degree of flexibility
that allows the insertion of "Software" considerations such as educating the
public and co-operating with management in the formulation of safety
plans and policies.
In response to the critical situation in workplace safety depicted
above, the Hong Kong Government has published a "Consultation Paper
On The Review Of Industrial Safety In Hong Kong" in July 1995
proposing new strategies in industrial safety promotion. In this
publication, the Hong Kong Government intends to transform from the
current enforcement approach to a safety management approach in tackling
workplace safety and health issues. The new system aims to encourage
employers and employees to manage safety on a self-regulatory manner
through Education, Trainhg, the promotion of safety concepts (Safety
Awareness and Safe Behaviour) and a better understanding of the costs of
accidents.
1.2.2	 The Occupational Safety Charter - A policy commitment of the
Hong Kong Government
To combat the soaring accident tend, the EMB of the Hong
Kong SAP. Government in September 1996 has also announced a policy
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statement, "The Occupational Safety Charter", in the promotion of the
safety and well being of the workforce. This Occupational Safety Charter
Statement endeavours to make a further step forward in addressing the
issue from an "Occupational" perspective offering a wider coverage of
safety in the workplace by the inclusion of workers from the non-industrial
settings. The Government's principal targets are to promote safety and
health at work, help resolve industrial disputes and promote good
labour-management relations, safeguard the rights of employees, and
improve employees benefits in line with Hong Kong's economic growth
(EMB, 1996). The aim of this policy statement is explicit and simple. It
sets out the rights of workers to enjoy a safe and healthy working
environment and ensures that employers' actions to reduce the risk of
accidents are expedited. However, before the aims of the policy statement
can be achved, it involves a series of initiatives requiring sophisticated
planning and integration of intelligence and efforts within the
Government's administration. New legislation, such as improving
employees' rights and benefits; extending the coverage over the safe use of
builders' lifts and tower working platforms; requiring the establishment of a
safety management system for construction sites and shipyards employing
100 or more employees and for industrial undertakings using hazardous
chemical substances and physical agents has been or will be enacted. To
match the new legislation and the new initiatives in promoting occupational
safety, the enforcing body of the Government - The Factory Inspectorate
Division of the Labour Department has been reorganised into the
"Occupation Safety and Health Branch" with additional resources of
manpower and budget. The new organisation led by a new Deputy
Commissioner for Labour has the duty to improve inspection, revising
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enforcement procedures to cope with the social changes. A comprehensive
computerised "Occupational Safety and Health Management Information
System" was also planned to give adequate support to the enforcement
functions and strategies formulation. Additional manpower resources
have been allotted into the OSHB to undertake these duties.
What the Government can do to translate the aims of the Safety
Charter Statement into reality is limited. It requires a close and complete
co-operation with the private sectors and institutes to promote a culture of
safety in the workplace through education, training and a better
understanding of the causes of accidents. The Hong Kong SAR
Government is committed to review its Vocational Education and Training
Objectives so that they meet the needs of the economy by providing a
well-trained workforce essential for maintaining Hong Kong' s
competitiveness. As such, it is logical to envisage that safety education
and training will play a substantial role in the strategy of Occupational
Safety in Hong Kong.
The Occupational Safety Charter Statement is strong evidence
indicating that occupational safety in Hong Kling is presently experiencing
a strategic transition from "Hardware" - law enforcing practice to a
"Software" - safe system approach in respect of workplace safety. In fact,
the beginnings of this ideological transformation can be traced back to as
early as 1986.
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1.2.3	 Legislative review
As mentioned earlier, the Factories and Industrial Undertakings
Ordinance, the Boilers and Pressure Vessels Ordinance and the
Occupational Safety and Health Ordinance are the three legal mechanisms
looking after workplaces' safety and health. Under the Factories and
Industrial Undertakings Ordinance, there are 28 sets of safety regulations
being enforced covering different work sectors and job processes (Figure
1.1).	 Before 1986, the Hong Kong Safety Regulations were mainly job
or machine (Hardware) oriented. The Factories and Industrial
Undertakings (Guarding and Operation of Machinery) Regulations
prescribing different dangerous parts of the machinery according to the
mode of operation and defining suitable guards to be installed to protect
such dangerous parts is a typical example of the hardware approach. By
the same token, the Factories and Industrial Undertakings (Woodworking
Machinery) Regulations cover only workplaces with the use of
woodworking machinery. The provisions are so specific and do not apply
across other settings. Shortcomings in the legislation have been evident.
Legislation made under this hardware concept tends to spell out every
single hazard and condition of safety at work pertaining to the ambit of the
jurisdiction. When issues touch on the vague areas such as a safe
management system, the legislative inadequacy has severely crippled the
enforcement agency in protecting the workforce.
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Construction Sites (Safety) Regulations, 1978
Factories and Industrial Undertakings Regulations, 1955
Factories and Industrial Undertakings (Abrasive Wheels) Regulations, 1976
Factories and Industrial Undertakings (Asbestos) Regulation, 1997
Factories and Industrial Undertakings (Blasting by Abrasives) Special Regulations, 1969
Factories and Industrial Undertakings (Carcinogenic Substances) Regulations, 1986
Factories and Industrial Undertakings (Cargo and Container Handling) Regulations, 1992
Factories and Industrial Undertakings (Cartridge-Operated Fixing Tools) Regulations, 1977
Factories and Industrial Undertakings (Confined Spaces) Regulations, 1999 (new amended)
Factories and Industrial Undertakings (Dangerous Substances) Regulations, 1988
Factories and Industrial Undertakings (Dry Batteries) Regulations, 1977
Factories and Industrial Undertakings (Electricity) Regulations, 1982
Factories and Industrial Undertakings (Electrolytic Chromium Process) Regulations, 1972
Factories and Industrial Undertakings (Fire Precautions in Notifiable Workplaces) Regulations, 1981
Factories and Industrial Undertakings (First Aid in Notifiable Workplaces) Regulations, 1968
Factories and Industrial Undertakings (Goods Lifts) Regulations, 1976
Factories and Industrial Undertakings (Guarding and Operation of Machinery) Regulations, 1977
Factories and Industrial Undertakings (Lifting Appliances and Lifting Gear) Regulations, 1974
Factories and Industrial Undertakings (Noise at Work) Regulation, 1993
Factories and Industrial Undertakings (Notification of Occupational Diseases) Regulations, 1965
Factories and Industrial Undertakings (Protection of Eyes) Regulations, 1977
Factories and Industrial Undertakings (Safety Officers and Safety Supervisors) Regulations, 1986
Factories and Industrial Undertakings (Spraying of Flammable Liquids) Regulations, 1976
Factories and Industrial Undertakings (Suspended Working Platforms) Regulation, 1995
Factories and Industrial Undertakings (Woodworking Machinery) Regulations, 1971
Factories and Industrial Undertakings (Work in Compressed Air) Regulations, 1976
Factories and Industrial Undertakings (Loadshfting Machinery) Regulations, 2000
Quarries (Safety) Regulations, 1969
Figure 1.1 The 28 sets of safety regulations
being enforced under the Factories and Industrial 
Undertakings Ordinance
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The Government' s initiative in incorporating a "Software"
concept into the legislative framework was noted in 1986 when the
Factories and Industrial Undertakings (Safety Officers and Safety
Supervisors) Regulations were introduced into the construction industry.
These regulations required the employment of the "Qualified Safety
Officers" in the construction industry to assist the promotion of safety at
work by establishing a "Safe System of Work". This was the software
concept receiving attention for the first time. The regulations were
subsequently extended in 1994 to include the Shipbuilding Industry.
In 1989 the Hong Kong Government did endeavour to make
another step towards the "Software" aspects by introducing the "General
Duties" Legislation to stress emphasis upon the provision and maintenance
of a safe plant and system of work, safe use, handling, storage and transport
of articles, provision of safety information, instruction, training and
supervision, safe means of egress and access and a safe working
environment (Figure 1.2).
An examination of the "General Duties" provisions allows the
appreciation that this legal framework aims at the integration of the joint
efforts in the establishment of a total system approach to safety at work that
includes "Software" items like Safety Information, Training, Instruction,
Supervisor, Co-operation and Active Caring. It is an explicit step
showing the trend of the shifting paradigm from "Specific" to "General" in
the business of occupational safety and health.
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Factories and Industrial Undertakings 
4Amenriment) Ordinance 1989
General duties of a proprietor
6A. (1) It shall be the duty of every proprietor of an industrial undertaking to ensure, so far as is reasonably
practicable, the health and safety at work of all persons employed by him at the industrial
undertaking.
(2) Without prejudice to the generality ofa proprietor' s duty under submction (1), the matters to which
that duty extends include in particular -
(a) the provision and maintenance of plant and systems of work that are, so far as is reasonably
practicable, safety and absence of risks to health ;
(b) arrangements for ensuring, so far as is reasonably practicable, safety and absence of risks to
health in connection with the use, handling, storage and transport of articles and substances;
(c) the provision of such information, instructim, training and supervision as is necessary to enaire,
so far as reasonably practicable, the health and safety at work of all persons employed by him in the
industrial undertaking;
(d) so far as reasonably practicable as regards any part of the industrial undertaking under the
proprietor' s control, the maintenance of it in a condition that is safe and without risks to health and
the provision and maintenance of means of access to and egress from it that are safe and without
such risks; and
(e) the provision and maintenance of a working environment for all persons employed by him at
the industrial undertaking that is, so far as reasonably practicable, safe and without risks to health.
(3) Subject to subsection (4), a proprietor of an industrial undertaking who contravenes this section
commits an ofEnce and is liable to a Inc of $200,000.
(4) A proprietor of an industrial undertaking who contravenes this section willfully and without
reasonable excuse commits and offense and is liable to a fine of $200,000 and to imprisonment for
6 months.
General duties of persons employed
6B. (1) It shall be the duty of every persm employed at an industrial undertalcingwhile at work -
(a) to take reasonable care for the health and safety of himself and of other persons who may be
affected by his acts of omissions at work; and
(b) as regards any duty or requirement imposed on a proprietor of the industrial undertaking or on
any other person by this ordinance for securing the health and safety of persons employed at the
industrial undertaking, to co-operate with him so far as is necessary to enable that duty or
requirement b be performed or compiled with.
(2) A person who contravenes subsection (1) commits an offense and is liable to a fine of $10,000.
(3) A person employed at an industrial undertaking who willfully and without reasonable excuse does
anything while at work likely to endanger himself or other persons commits and offense and is
liable to a fine of $50,000 and to imprisonment for 6 months.
6C. For the purpose of section 6A and 6B, a person is at work throughout the time when he is in the course of
employment, but not otherwise.
Figure 1.2 The "General Duties" Legislation
(Source: Factories and Industrial Undertakings Ordinance)
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The progress of the "Hardware" into "Software" concept of
occupational safety and health continues in Hong Kong. The Government
is planning to introduce new legislation into the community - Factories and
Industrial Undertakings (Safety Management) Regulation - requiring
managements of those prescribed establishments to install 14 key safety
management elements in ensuring a safe place of work 3 (OSHB, 1999).
The Safety Management Regulation is a mandatory endeavour
demonstrating the determination of the Government in pushing the
traditional "Hardware" approach in ensuring safety and health at work into
a new era of "Software" orientation. The conceptual change in the
philosophy of safety at work from "Hardware" to "Software" orientation in
Hong Kong is inspiring. It has prompted safety professionals to keep on
updating their knowledge and identifying new dimensions in the pursuance
of "Safety at Work."
1.3	 The Cognitive and Behavioural Approaches to
Occupational Safety
Safety at work has long been the problem in the minds of the
safety professionals all over the world. Numerous endeavours have been
made in approaching this problem from many aspects such as Engineering,
Management, Education, Psychology, Ergonomic and many others.
3 The 14 elements are: Safety brgainsation, Safety Training, In-house safety rules and regulations, Safety
Committee, Programme for inspection of hazardous conditions, Job Hazard Analysis, Accident/Incident
Investigation, Safety Promotion, Process Control Programme, Personal protection.Progra nune, Health
Assurance Programme, Evaluation, Selection and Control of Sub-Contractor & Emergency Preparedness.
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Most of the efforts of the safety professionals and academics in
relieving human suffering by promoting industrial safety are praiseworthy.
However, no matter what methodologies or safety theories they propose in
combating industrial accidents, there is always one very important factor
that should never be neglected - The HUMAN FACTOR. A
sophisticated safety system or theory cannot work by itself. It requires
people - The Human Being - for its ultimate execution. It is therefore the
people' s behaviour - their safety behaviour - that determines the final
success of any policy initiative, plan or action (Creek, 1995; Eves, 1994;
Mallett, 1995; Topf & Petrino, 1995).
Kam (1995) has depicted the inextricable relationships of human
factors with the safety management system by a Humanistic-System Safety
Model (Figure 1.3). In the model, it can be seen that the management safety
system is encompassed by the Human Factors of
Awareness-Attitude -Behaviour.
Kam' s model carries the implication that a management safety
system cannot exist in a vacuum. It integrates with human factors for the
formation of a complete management function. Regarding the human
factors of Awareness-Attitude-Behaviour, each element closely interacts
with the other two and must adjust accordingly in order to maintain the
model in a complete and stable state. This model gives a strong signal to
management that human behaviour is the vital element that allows no
ignorance if a Safe System of Work is to be properly planned.
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Figure 1.3 The Humanistic-System Safety Model
(Adapted from Kam, 1995) 
1.3.1	 Aspects of human behaviour in occupational safety and health
Investigation of the human factors in safety and health promotion
has become a contemporary study. On top of behavioural dimensions,
cognitive and affective dimensions are commonly found. To name a few
examples, there are recommendations touching on workers' psychology
and human factors (Donald, 1994; Kamp, 1994; Weber, 1992); the
installation of Behaviour-Based Safety Training (Spigener, 1995); the
establishment of a Safety Culture (Ashton, 1994; Geller, 1995) and the
implementation of Behavioural Goal-Setting and Feedback on construction
sites (Marsh, 1995). However, all these projects are being conducted in
Chapter 1	 23
the Western Countries with cultures and social contexts markedly different
from that of Hong Kong.
In Hong Kong, study or research of a similar nature is rare.
Rowlinson and Lingard (1994) have analysed the accident data for the
Hong Kong Housing Authority' s construction projects. A year later they
further probed into the relationships of the construction workers' safety
behaviour with goal setting and posting of feedback. Encouraging results
were noted (Rowlinson & Lingard, 1995). Kam (2000) had studied the
effect of the "Green Care Training course upon the Locus of Control s of
construction workers and found that workers' locus of control changes after
attending the training course.
The observation that the cognitive and behavioural dimensions of
human factors carry profound implications in the discipline of occupational
safety and the related studies in Hong Kong have inspired the direction of
this study. This study will identify different cognitive dimensions that
may lead to the formation of a climate of Safety Behaviour. Different
psychological theories and models (both cognitive and behavioural) that
could throw light onto the instillation of the safety behaviour within
individuals in ensuring safety at work will be examined and discussed.
4 The "Green Card" is a mandatory training course required before a worker is allowed to work inside a
construction site.
5 The Locus of Control concept describes whether people feel that control of their own destinies rests in
their own hands (Internal locus of control) or reinforces outside of themselves (External locus of control).
Further details will be given in the review of the psychological theories in Chapter 5.
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1.4	 Study of Safety Behaviour - A Multidimensional
Approach
Vickers et al (1988) after a military-based study, considered that
appropriate health behaviours are necessary to ensure health and well-being
of the workforce. Their research on the determination of the number of
dimensions of health behaviours identified in two samples of Navy
personnel concluded that health behaviour is multidimensional. They go on
to stress that an understanding of factors influencing health behaviour
would be more readily achieved if general dimensions could be identified
to delineate a set of health behaviours that consistently co-occur.
Although Vickers et al. (1988) worked with military groups and targeted on
health behaviour, their multidimensional findings have nevertheless carried
profound implications for the study of safe behaviours. Gonzalez (1994)
after evaluating different dominant theoretical models and theories on
health behaviour pertaining to alcohol and drug addiction, also supports the
multidimensional approach in the modification of human behaviour and
warns that prevention efforts emphasising a single factor will probably fail.
The appeal for a multidimensional approach to the study of
human behaviour has become popular worldwide. A few of the current
examples are listed below:
a. Roysamb (1997) in his study on the relationship between
mental constructs of risk related behaviour and self-reported
behaviour performance (car speeding) opines that an explicit
investigation of separated effects on behaviour approaching
tinvita•.7!4)
Lawry
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from the perspective of psychological attributes of different
behaviour alternatives might unveil new information on
behaviour generation. Roysamb further substantiates that
the inclusion of an emotional affective element may add
value to the traditional cognitively oriented theories.
b. DeJoy (1996), after reviewing the applicability of
value-expectancy, environment contextual, and behaviour
change models to workplace self-protective behaviour,
proposed an integrative framework that conceptualises
self-protective behaviour as consisting of four stages or
phases: hazard appraisal, decision making, initiation, and
adherence.
c. Geller (1996) has compared the philosophical concepts
included in the Person-Based and Behaviour-Based
approaches on the foundations of humanism and
behaviourism and firmly supports the necessity of
combining these approaches in order to understand fully
the psychology of safety and to build a Total Safety
Culture.
d. Pajares (1996a) in his evaluation of the contribution made
by the self-efficacy component of Bandura' s social
cognitive theory to the study of self-regulation and
motivation in academic settings, remarks that human
behaviour is multiply determined. The appreciation of
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the interplay among the sltenninants that act as common
mechanisms of personal agency is essential to understand
and explain human behaviour.
e. Mill (1992) points out that human behaviour is a complex
interplay between internal and external determinants such
as experience, motivation, attitudes, physiological
conditions and warns that accident analysis without
considering the reasons behind human error can lead to
incomplete conclusions.
The materials and research reports studying the complexity of
safety and health behaviour generation are voluminous and the above are
presented as examples of key studies. It nevertheless has laid down the
premise on which this project is founded - The multidimensional approach
toward the study of safety behaviour.
1.5	 Scope of this Project
This thesis concerns the status of psychological factors and
assumptions prevalent in safety and health in the workplace. Its premise is
psychological and its objectives are, educational. Results of the research
findings are believed to have profound implications for management in
promoting safety in the workplace by targeting on workers' behaviours.
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1.5.1	 Main themes
The main objective of this project is to identify different
cognitive dimensions leading to the generation of safe behaviour through a
study of various behavioural models.
Under the broad theme of the project, the following research
goals and topics are formulated:
a. Adopting the "multiple theories" approach to:
• Examine how competing theories interrelate or
complement each other, such as studies simultaneously
varying motivation source, degree of self-efficacy, stage
of change, social support, expectances or norms;
• Examine the predictive power of various theories
relating to behaviour changes (the "multiple theories"
approach), and to identify from these theories the
determinants of safety behaviours.
• Examine the interplay among the determinants that act
as common mechanisms of safety behaviours.
b. To construct a Multi-Dimensional Safe Behaviour Model
comprising the determinants identified. Through the
structural equation modelling approach, the hypothesised
model is to be tested and proposed as a framework for
understanding of risk behaviour.
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c. Causal relations among different behavioural determinants
within the Multi-Dimensional Safe Behaviour Model are to
be tested and the testing results will be examined for
identifying new initiatives in promoting safe behaviours.
1.6	 Title of the Research
Based on the above main themes, this research is going to
employ the Structural Equation Modelling (SEM) technique to explore a
Multi-Dimensional Safe Behaviour Model in the explanation of
Construction Workers' Safe Behaviour6. The title of this study is:
The Exploration of a Multi-D imensional Safe
Behaviour Model for construction workers in Hong
Kong — A Structural Equation Modelling Approach
1.7	 Synopsis
In the coming chapters, a detailed analysis of various
psychological models and theories and their applications in the field of
safety and health will be made. Different behaviour determinants, both
personal and environmental, will be identified and their interplay
examined.
6 The reasons in targeting the constmction workers as the subjects of study will be further submitted in
Chapter 7.
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Chapter 2
From Traditional Approaches
To a Total Safety Culture
Chapter Summary
Safety and health of a workplace should be continuously
improved. Approaches aiming at this objective require something more
than the traditional safety programmes which define only the average level
of safety.
Accident statistics are not a reliable indicator of the safety
performance of an organisation. Sole reliance on such for the formulation
of the safety plans will render the programme "Accident Driven" or "Injury
Driven" which are reactive and ineffective. The Accident Ratio
proposed by Bird and Accident Prevention Advisory Unit (Health and
Safety Executive (HSE), 1991) has signaled the warning to safety
professionals that there are consistently greater numbers of near-miss
events taking place than the more serious ones. The near-miss cases,
though they carry no profound consequences, do have the same underlying
causes as major accidents. Near misses too represent failures of control in
the safe management system. To ignore these cases on the simple
grounds of non-consequential results is potentially disastrous.
Traditional approaches to managing safety have failed in
achieving the objective of continuous improvement in safety and health
promotion because of the incurring shortfalls. To exceed the current level
of safety excellence, a new paradigm - Total Safety Culture - is needed.
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Occupational Safety - The Demand of a Conceptual
Change
Krause (1995) points out that a proper choice of modern
scientific method coupled with employee involvement is the driving force
for maintaining a continuous improvement in workplace safety. He goes
on pointing out that maintaining a focus on profit making is commonly
acknowledged to be the supreme objective of an organisation and always
gets the support. Unlike profit making, safety promotion is not the
focusing area in many company objectives and the supports are always
lacking. Krause (1995) is not the only person appreciating the difficulty
in deciding the proper choice of the right strategy or deploying the resource
appropriately to strive for continuous improvement in workplace safety.
His tenet tallies with that of McSween. McSween (1995) has identified
that in order to improve compliance with safety procedures, most
companies have relied on programmes such as informal feedback on
compliance with safety procedures, safety meetings and training, safety
awards, safety audits, written procedures and some other special
programmes (e.g. posters or off-the-job safety). McSween (1995)
acknowledges that these programmes do contribute to good safety
performance. He nevertheless remarks that these programmes are what
everyone does today and that spell only the average -- only an average
level of safety for a workplace can be achieved if the programmes are
being properly launched. For consistent excellence in workplace safety,
something more than the traditional approach is needed.
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2.2	 Accident Statistics -The Safety Paradox ?
2.2.1	 Accident Statistics - A reliable safe performance indicator?
To know whether an organisation is making a profit, "Common
Sense" will prompt us to the annual report, the profit and lost statement of
the organisation. To decide whether an establishment is doing well in
occupational safety, "Common Sense" will prompt us to the organisation's
accident statistics.
Accident statistics have been regarded as the most popular
indicator in determining the safe performance of an organisation as it
translates the latter into a quantifiable picture. It offers management an
overt yardstick to measure safe performance and hence justify the resource
invested in safety and health promotion. The convenience incurred with
accident statistics has therefore lent itself to safety management as the
prime motive from which various safety programmes such as safety
training, policy, campaigns, incentives are launched. To bring down the
accident figures has therefore becoming the ultimate target of the safety
management.
A place with high accident figures is no doubt an unacceptable
and dangerous place in which to work. However, safety professionals may
have to pause and begin to ponder -, can a workplace be considered safe if
there has never been an accident or the accident figure is low? On 2 June,
1993, a passenger hoist inside a construction site in Hong Kong plunged
from the upper floor killing twelve workers inside. Before this tragic
accident, no reportable accidents have ever been recorded in that particular
site. In the same token, can an operator be considered as a safe operator
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based on the mere fact that he has never experienced an accident or
sustained any injury? In the writer' s 28 years working career as a safety
professional, there have been numerous bitter experiences of persuading
workers while working at height in building sites to put on their safety belts
but they objected by claiming that they never have had any accidents.
The above two arguments should have cast sufficient doubt on
the validity of using accident statistics as the sole indicator for safety
performance or being used as the stimulator for the installation of various
safety programmes within an organisation. It further highlights the trap
that while choosing the right approach for safety improvement, safety
professionals are easily biased by common-sense words that sound good.
Geller (1996) supplements that valid theories, principles and procedures
founded on solid research evidence are often necessary for safety and
health promotion. They are however often being ignored.
2.2.2	 The fallacy of sole reliance on accident statistics
NSCA (1992) has highlighted the finding that accident statistics
are usually a poor indicator of safety performance because accidents are
statistically rare events - despite the fact that accidents occur more than
desired. Whilst accident statistics such as incident rate or frequency rate7
are helpful as a clear "One-off' measure, there are nonetheless a number of
7 Incident Rate = total number of accident * 1000 
average number of persons employed
Frequency Rate = Total number of accident * 10000000
Total number of man-hours worked
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limitations associated with their improper application. A more reliable
indicator of safety performance would include near misses. According to
Mill (1992), near misses are unwanted occurrences which involve no injury,
damage or loss but which, under a slight different circumstance, could have
these consequences. nese incidents occur more frequently than more
severe accidents and thus reflect a better picture of the safety performance
of the organisation.
Rosier (1997) considers that accident statistics are an indication
of the organisation's ability in providing a safe place of work. A high
accident rate certainly reflects an unsafe situation of a workplace and the
low-quality of the organisation's safety programme. Rosier (1997) has
however warned that judging an establishment's safety performance basing
on accident statistics alone is inaccurate. Accident figures reflect only
certain categories of accidents, not the establishment's safety process.
Sole reliance on accident statistics may misdirect management's effort
towards the reduction of reportable accidents instead of actual accident
prevention. Such a misconception could lead safety professionals and
management to adopt systems that do not actually improve safety. Safety
programmes operated under such an "Accident Driven" or "Injury
Driven"	 atmosphere is reactive, shortsighted and focused on the
"quick-fixed" solution for safety problems. On this reactive model, the
good news is that the fire is put out. The bad news is that there is no
thought given to preventing future fires (Krause, 1995). Geller (1996)
considers that measuring safety with only records of injuries not only
restrict safe performance evaluation to a reactive stance, it is also a
negative motivational system. Geller (1996) criticises the approach as
failure oriented and frustrating. Up to this moment, it is becoming widely
Chapter 2	 34 
accepted that an accident rate by itself is not, however, a good short-term
measure because it is often based on a few events, and hence subject to
relatively large random fluctuations. A company needs to look beyond the
numbers - it needs to focus on its management system for safety promotion
(Mill, 1992; Rougetel, 1996). Krause (1995) has severely criticised the
use of the accident statistics as the sole indicator of safe performance. He
points out that it may lead to unreliable reporting of the number of
accidents — non-reporting or covering up. Reward and punishment based on
this indicator alone can be seen as capricious and unjust.
Rosier (1997), Rougetel (1996), Krause (1995), Geller (1996)
and Mill (1992) have given substantial emphasis to the shortfalls of
dependence solely on accident statistics as the measuring indicator of
safety performance. To comprehend the premise on which they formulate
their stances, an examination of the philosophy behind the "Accident
-Triangle" seems necessary.
2.2.3	 The "Accident-Triangle" ideology
2.2.3.1 The "Near-Miss"
An Accident can be defmed as an undesired event that results in
harm to people, damage to property or loss to process (International Loss
Control Institute (ILCI), 1992). With proper reporting and monitoring
procedures of an undertaking, accidents are relatively easy to identify.
Other than injury causing accidents, there are uncountable incidents
involving no injury, damage or loss happening inside a workplace (e.g. a
brick fall from height hitting no one on a site, a fork-lift trUck mistakenly
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being driven onto the pedestrian area when there was no person there).
Since these unwanted occurrences carry no detectable consequences, they
usually escape unnoticed. Safety professionals term this type of incident
as "Near Miss". Mill (1992) considers "Near Miss" as an unwanted
occurrence that involves no injury, damage or loss, but which, under a
slightly different circumstance, could have these consequences.
According to Mill (1992), "near-miss" events involve basically the same
root cause as reported accident. To ignore them simply because of their
non-potential consequence could be disastrous. The writer recalls his
investigation of the tragic passenger hoist accident mentioned earlier, a
worker reported to the writer during the accident investigation that about a
month before the tragedy, he had experienced a sudden downward slide
while travelling upward inside the hoist. Nothing happened that time as
the hoist started going upward after the "slide". The worker just reminded
the hoist operator - who was one of the twelve workers killed during the
accident - to follow up the issue. If the near-miss of the sudden "slide" of
the hoist had been properly investigated, the management would have
found no difficulty in spotting that the pinion8 on top of the hoist cage was
excessively worn. A prompt replacement of the pinion would have
prevented the tragedy from happening. Unfortunately, this near-miss that
gave a strong warning signal of the impending catastrophe had not been
recognised and resulted in a later accident with a price of twelve living
souls. Duffy (1995), the Supreme Court Judge in his manslaughter
sentence, levelled a severe criticism against the company' s effort in
ensuring safety in the workplace :
8 The Pinion is the climbing mechanism of a passenger hoist located on the top of the passengers-cage.
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"like all tragic accidents this one would not have occurred if
everyone who had any responsibility for the supplying and
maintenance and repair, and testing and regular checking of this
hoist, and for safety matters on that site had done their job
properly. The terrible truth in this case is that none had done
their job properly . . . apart from the instances of the hoist
slipping which should have immediately alerted everyone that
something was very wrong, but which tragically were either not
reported by the hoist operator or not dealt with if he did report
them, that apart from these instances the badly worn state of the
hoist's pinion might not cause the regular users of the hoist to
notice much more difference in the operation of the hoist than a
little more noise and a little more vibration."
(Duffy, 1995, pp.1- 4)
After giving an in-depth appreciation of the latent impact of
near-miss to the safety of a workplace, it seems worthwhile to reiterate that
these incidents, though carrying no grave consequence immediately after
their appearance do incur the same underlying causes and have the
likelihood of development into major accidents. To ignore their
importance may lead to the collapse of the safety system jeopardising the
safety of the workforce. As the collapse of the passenger-hoist example
shows, the result can be terrible.
2.2.3.2 The Accident Ratio
In 1969, a comprehensive analysis of occupational accidents was
undertaken by a study group led by Frank E. Bird, Jr., then director of
1-- /Cuter Injury
Property Damage Accidents
4-- Incident with No Visible Injury or Damage
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Engineering Services for the Insurance Company of North America. In
the study, 1,753,498 accidents reported by 297 co-operating organisations
in the USA were analysed. The study revealed that for every serious or
disabling injury, there were 10 minor injuries (any reported injury less than
serious), 30 property damage accidents report (all types) and 600 incidents
with no visible injury or damage. Bird' s study has established a widely
known 1-10-30-600 Accident Ratio depicted in figure 2.1 (HSE,1991).
Figure 2.1 Bird' s Accident Ratio Study
(adopted from HSE,1991)
Similar studies in five organisations in the oil, food, construction,
health and transport sectors were conducted by the Health and Safety
Executive' s Accident Prevention Advisory Unit (APAU) of the U.K. in
1989. The study disclosed that for every major or over 3-day lost time
injury accidents, there would be 11 minor injuries accidents and 441
non-injury accidents, the accident ratio is 1-11-441 and shown in figure
2.2 (HSE, 1993a).
Major or over 3-day lost
time injury
mor injuty
Non-injury accidents
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Figure 2.2 APAU Accident Ratio Study
(Adopted from HSE, 1993a)
The numeric discrepancy of the accident ratios between the
Bird' s (1-10-30-600) and APAU' s (1-11-441) studies is immaterial. They
however bring out a very important message — "Not all accidents injure
people. Most accidents do not injure people". Focusing on the reportable
accident figures alone is reactive and too narrow. HSE (1993a) also
substantiates that to eliminate the underlying causes of accidents at the base
of the triangle is the foundation of loss control. Only by eliminating near
misses at the base, accidents in the rest of the triangle will be reduced.
Although the detailed findings of the studies by Bird and the APAU were
different because of variations in target groups and data used, the studies in
fact demonstrate a consistent relationship between the different kinds of
events. There are consistently greater numbers of less serious events
taking place than the more serious ones. All the events whether they are
injury causing or near-miss represent failures in control. A falling brick
hitting the ground is the same with a falling brick killing a worker. The
preventive measures against the falling bricks for both cases are the same.
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Such near-miss cases can provide potential learning experiences through
which improved control is to be established. As a means of establishing
control and measuring performance, effective health and safety policies
should target on all unsafe events and the behaviours which give rise to
them (HSE, 1991).
The relationship between accidents of different consequences can
be expressed by an Accident Triangle (Watson Walker, 1997). The triangle
is used to show the relationships between the number of accidents
involving fatal injuries, major injuries, lost-time injuries, first aid injuries
and near miss, forming the triangle' s peak, middle layers and the base.
The form of the Accident Triangle is shown in figure 2.3 and it is
visualised that the near misses forming the base of the accident triangle are
behavioural related. Krause (1995) has also explicitly pointed out that
"at-risk behaviour is the base of the accident triangle" (p.33).
Figure 2.3 The Accident Triangle
(Adopted from Watson Walker, 1997)
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The Accident Triangle concept has explicitly explained the
arguments raised by Rosier (1997), Rougetel (1996), Krause (1995), Geller
(1996) and Mill (1992) against the sole reliance on accident statistics as the
safe performance indicator. To direct one' s total efforts and resource to
the relatively few events of serious or disabling injuries and ignore the
hundreds of property damages or no-loss incidents because they bear no
immediate grave consequence will be a fruitless attempt. For all such injury
free incidents, they carry the same potential in developing into a major
disaster resulting in serious injuries or fatalities. They therefore provide a
much greater base for more effective control of total accident loss. This is
especially true when the hundred near-misses can be developed into
accidents with grave consequences, such as the incident of the passenger
hoist accident in Hong Kong. Management who wishes to prevent
injuries, reduce loss and damage, and increase efficiency, must
systematically examine the total pattern of accidents happening - the injury
causing incidents as well as the near-misses. Reed (1996) has subtly
pointed out that over 90% of accidents are caused by unsafe behaviour and
safety is a function of behaviour. The cornerstone of establishing a safety
culture of an organisation is by addressing the "cause" of unsafe behaviour.
If "cause" is left unattended, it will inevitably result in serious accidents.
2.3	 A Changing Paradigm
The Accident Triangle has brought a clear message to safety
professionals and management to be proactive when promoting safety and
Chapter 2	 41
health in the workplace. They should not waiting for accidents and then
reactively respond in a Band-Aid fashion (Merrit & Helmreich, 1996;
Geller, 1996). It also voices out the necessity in developing new
paradigms and philosophy in achieving safety excellence.
2.3.1	 Features of traditional safety programmes and their failure
According to Findley (2002), "approaches to managing safety
which closely paralleled popular management styles of the post World War
II era are now referred to as "traditional." Many of these are based on
efforts to improve engineering and work environments and/or authoritarian
management models that rely on hierarchical structures, the formalising of
rules and procedures, and policing workers to enforce the rules. These
methods have been responsible for some significant improvements in safety
over the years" (paragraph. 4). Mill (1992) considered the improvement in
safety performance to be a result of the extensive application of technical
measures and integration of safety measures into processes. These
methods have been successful in recent years in reducing unsafe conditions
and improving workers' safe 'behaviours and have brought about substantial
improvement in safety. However, as Mill has noticed, when some of the
sources of the most common and severe accidents were eliminated, the
results from the traditional method began to level off and there has been a
growing difficulty in achieving continued improvement.
Kelley (1996) criticises the belief that tightening control over
workers is the effective means in ensuring compliance of safety regulations
and prevents accidents. This approach may work with children but not
with today' s workforce. Weinstein (1996) also considers .that the failure
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of the tradition safety programmes in achieving a continuous improvement
in safety promotion are due the facts that such programmes emphasise too
much on technical requirements and short-term issues. Instead of
addressing the problem from a global organisational scope, these
programmes work in isolation, are compliance-oriented and piece-meal.
Technical requirements founded on mandatory provisions without
evaluating the human-machine interaction make the former too rigid to be
practicable. Safety operating standards and related guidelines are not
supported or sometimes ignored because they conflict with the company' s
quality and profit objectives. Solutions for individual safety problems are
often ac hoc, addressing symptoms rather than healing root causes. Hansen
(1993) describes other failings of traditional programmes in that safety is
not integrated throughout the organisation but being pushed-off to the
company's safety personnel. Such endeavour allows managers and
employees alike to stay away from their responsibilities for safety. The
lonely safety professional of the company expects neither recognition nor
support from the management. The company' s safety personnel is the
employed scapegoat - to identify and resolve all safety problems and to
shoulder the blame if there is an accident or the company gets summonses
for violation of safety regulations. Other shortfalls of this approach 'include
management' s incompetence regarding quality and safety improvement
techniques and lack of forward . thinking to anticipate changes and
consequences. Krause (2000) also strongly criticises the traditional
approaches:
"Traditional approaches cannot achieve continuous
performance improvement. The most significant exposure to
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injury occurs during the pelformance of site-specific at-risk
behaviours. The traditional approaches miss this critical
window of improvement opportunity by relying on injury rates
or by trusting in motivational and consciousness-raising
efforts."
(Krause, 2000, paragraph. 8)
With the above arguments, traditional approaches to managing
safety have several characteristics in common. They are:
a. "Procedural Dominated" - they rely heavily on safety
training, safety meeting, Rules, Procedures, Instructions,
Controls, Standards, etc.
b. "Compliance Oriented" - they are based on following the
enacted rules.
c. "Punishment Reinforced" - to alleviate unsafe situations and
non-compliance by penalties.
d. "Accident-Driven" - react to accident events.
e. "Top-down Controlled" - safety is being view as the baby of
the management. 	 Employees are unconcerned and
expected only to act as directed.
The reasons contributing, to the failure of traditional safety
programmes put forward by Weinstein (1996), Hansen (1993), Kelley
(1996) and Krause (2000) are commonly found in many companies and
industrial undertakings in Hong Kong - where the concepts of "Compliance
Oriented" and "Accident Driven" have become deeply rooted inside the
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reasoning logic of many company directors and government officials. To
continuously protect the workforce in Hong Kong, it is an urgent business
for safety professionals to look for new paradigms in order to do better than
the current level of safety performance and reach the ultimate goal - A
Total Safety Culture.
2.4	 A Cultural Evolution - The Total Safety Culture
The Advisory Committee on the Safety of Nuclear Installations
(ACNSI) has, in its third report: Organising for Safety [Study Group on
Human Factor. Third Report] outlined three progressive phases in the
history of attempts to regulate general industrial safety. First, there is a
stage of outcome focus; if a worker or a member of the public is harmed,
those considered responsible are punished.
Second, there is a stage in detailing the required action in
advance that industry must take. For example, the provision of guards of
certain types for specific machines, protective clothing of prescribed types
as a defense against radioactive materials of dangerous substances,
segregation of harmful process that can impose health hazards. This stage
is an advance because it tends to remove danger at source before causing
actual damage. But it is still not enough. The rules should be the means
to achieve safety, not an end in them. If compliance with an externally
imposed rule is the primary aim of management and workers, the situation
may not in fact be safe. A factory with many fire extinguishers still gets
the chance of fire if the safety awareness of workers and management in
fire prevention are low. The consequence of discrepancy between words
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and action would be disastrous.
In the third stage, industry is solicited to develop a "Safety
Culture". This stage of regulation transcends the setting of externally
imposed rules and regulations. It targets the internal climate and
organisation of the system. Rather than viewing the improvement of
safety as externally imposed, it emphasises the need for every individual to
have the "ownership" of the actions being taken to improve safety. This
further stage is now being urged in many industries, both nuclear and
non-nuclear (Health and Safety Commission (HSC), 1993).
The historical development in industrial safety spelt by the
ACNSI echoes with the claim in the ideological shift from "Hardware" to
"Software" orientation in occupational safety in Chapter one. It also
underpins an important concept of the development of a "Safety Culture"
that inspires safety professionals to look for a revolutionary approach in the
promotion of occupational safety and health.
2.4.1.	 What is a Safety Culture?
The word "culture" is being frequently used in almost every
social sector these days. Within the context of a work establishment, in
addition to discussing the influences of organisational and occupational
cultures, the promotion of a positive, health and safety culture is now often
advocated as one of the central objectives of health and safety management.
The term "Safety Culture" is used increasingly as an indication of an
organisation's determination, commitment and competence to control
dangers at work (Boyle, 1996; Ashton, 1994; Merritt & Helmreich, 1996;
McCann, 1996; Eckhardt, 1996). But what is a Safety Culture, and what
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inspiration does it offer to safety professionals in looking for new
paradigms in the field of occupational safety and health? It seems
necessary to examine the internal constructs and understand its parameters
if management wants to create or sustain a safety culture.
Merritt & Helmreich (1996) have underpinned the imperative
role played by the organisation's culture in shaping the perception of safety
among members within the organisation and the motivation of their
activities regarding safety. According to Merritt & Helmreich, culture can
be defined as:
"the values, beliefs, rituals, symbols and behaviours that we
share with others that help define us a group, especially in
relation to other groups. Culture gives us cues and clues on how
to behave in normal and novel situations, thereby making the
world less uncertain and more predictable for us. There are two
important and distinct components of culture. The surface
structure, or outer layer of culture consists of observable
behaviours and recognizable physical manifestations such as
members' uniforms, signs and logos, and documents. The deep
structure, or inner layer of culture, consists of the values, beliefs
and assumptions which underlie the surface structure and
provide the logic which guides the members' behaviour."
(Merritt & Helmreich, 1996, paragraph 2)
From Merritt & Helmreich's definition, culture is basically
composed by the observable facts such as behaviours and the unobserved
attributes such as belief, attitudes and values of the members. It is the
amalgamation of the shared values and beliefs of an organisation or group
that results in attitudes which are the way people feel and act towards
others (similar concept can also be found in Cox & Cheyne- (2000); Geertz
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(1973); Miraglia, Law & Collins (1999); ShamRao (1999)). The most
important attitudes which affect the behavioural pattern of the groups are
norms or peer pressure. Nouns are unwritten shared values about each
individual's expected behaviour (Hendricks, 1993).
Regarding the term "Safety Culture", it was first introduced by
the International Nuclear Safety Advisory Group (1NSAG) following the
Chernobyl accident on 26 April, 1986, in the former Soviet Union. There is
no single accepted definition for safety culture (Wilpert & Miller, 1999).
Guldenmund (2000) has surveyed a number of definitions for safety culture
proposed by different researchers in the years between years 1991 to 1996.
From Guldenmund's (2000) review, it is noticed that the term "Safety
Culture" of an organisation is a collection of attitudes, beliefs, perceptions,
values and behaviours of individuals shaping the safety atmosphere of the
organisation in general. Frildcen (1997) has diagnostically explained the
meaning of "Safety Culture" in relation to externally imposed regulations
and the internally cognitive and behavioural attributes of an individual.
Frildcen's explanation is:
"Safety culture relates to the behaviour of individuals within an
organisation who perform safety related tasks. This behaviour is
influenced by two general components, a structural component
and an attitudinal component. The structural component refers to
both the legislative framework in which the organisation must
function, as set by the .government, and the organisational
framework in which individuals within the organisation must
function, as set by the organisation' s management. The
attitudinal component refers to the attitudes of staff at all levels
in the organisation in response to the structural framework The
influence of this attitudinal component is the reason why sound
procedures and good practices are not adequate if merely
practised mechanically. Safety culture requires .that all duties
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important to safety be carried out correctly, with alertness, due
thought and full knowledge, sound judgment, and a proper sense
of accountability."
(Frikken, 1997, p.4)
From the above review, it is hence visualised that "Safety
Culture" is not free standing, it is the subset of an organisation's general
culture (The Institution of Occupational Safety and Health (JOSH), 1994).
Following the above arguments, "safety culture" should include the
essential constructs from the "culture" definition with special emphasis in
the context of safety in the workplace. It seeks to describe the
characteristic shared attitudes, values, beliefs and practices of people at
work concerning not only the magnitude of risks that they encounter but
also the necessity, practicality, and effectiveness of preventive measures
(Ashton,1994; The Institution of Electrical Engineers (IEE),1997;
JOSH, 1994).
The ACNSI's third report: Organizing for Safety [Study Group
on Human Factor. Third Report] is an important and useful reference that
has made a thorough study of issues relevant to a consideration of safety
culture. The definition put forward in the report has been widely adopted
in a number of safety literatures (examples are IEE, 1997; JOSH, 1994;
Minerals Council of Australia 1999; Organisation for Economic
Co-operation and Development (OECD), 1999). In the report, the study
group considers that 'Safety Culture", other than spelling the concept of
shared values, attitudes and patterns of behaviour that give the organisation
its particular character; and described as the ideas and beliefs that all
members of the organisation share about risk, accidents and ill health,
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should capture the necessary elements of competency and proficiency.
The Study Group suggests the following as a working definition:
"The Safety Culture of an organisation is the product of
individual and group values, attitudes, perceptions, competencies,
and patterns of behaviour that determine the commitment to, and
the style and proficiency of an organisation's health and safety
programmes."
(HSC, 1993, paragraph 78)
The JOSH (1994) recognises that the concept of health and safety
culture is a useful abridged reflection of the characteristic attitudes, values,
beliefs and practices of people within an organisation portraying the
importance of health and safety atmosphere and the desire for exercising
effective controls. A word of caution is also raised by the Institution that it
is important not to ignore the large number of factors that work together
which can constitute a positive health and safety culture. The important
factors identified by JOSH include:
"a. the demonstrated commitment and leadership of directors and
senior managers;
b. the acceptance among managers at all levels that health and
safety is a line management responsibility;
c. participation in health and safety decisions by personnel at all
levels;
d. training to promote competencies in health and safety; and
e. shared perceptions of the nature of hazards, magnitude of
risks, and the practicality and effectiveness of preventive
plans."
(IOSH, 1994, p.6)
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From the above definition, and the JOSH' s culture indicators, it
can be visualised that an organisation is deemed to have a positive safety
culture when it consists of competent people with strongly-held safety
values cohering together and behaving with safety consistency. In
contrast, personnel in companies deemed to have a weak safety culture are
likely to adopt shaky safety arrangements with unenthusiastic acceptance
of safety responsibilities at best, and at worst ignore both statutory and
company requirements putting the lives of the employees at stake. Plans
to improve the safety culture of an organisation should take into account
the fact that the attitudes, values and beliefs of personnel. These are the
prevailing factors that cannot be left out of consideration.
2.4.2.	 The principles of a Total Safety Culture
Geller (1996), in his book of 'The Psychology of Safety - How to
improve behaviours and attitudes on the job", remarks that the traditional
three Es approach - Engineering, Education and Enforcement - to safety
management is becoming less popular. Geller has pointed out that
organisations relying on conventional approaches often fail to invoke the
necessary safety behaviours and attitudes in their employees. Although
most individuals possess the necessary safety knowledge, their actual
behaviours may not necessarily be in line with their attitude. Furthermore,
these organisations have difficulty in identifying the barriers to safety
excellence. Geller (1996) considers a Total Safety Culture (TSC) should
be the ultimate vision of safety excellence pursuance. Within the meaning
of a Geller's TSC, everyone should not confine himself or herself to
assigned duty to identify hazards and at risk-behaviour but also be actively
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involved in the promotion of safety and health. Safe work practices are
supported with proper recognition procedures. Safety should be treated as
a value rather that a priority that can be conditionally prioritised. Geller
(1996) concludes that a TSC requires a longterm continuous improvement
process. It is the result of a persistent cultivation of constructive change
in both the attitudes and behaviours of everyone in the culture. It asks
for continuous increases both in quality and quantity of one's actively
caring behaviour with respect to the safety of health of oneself and others.
According to Geller (1996), A TSC requires the support of three
additional Es - Empowerment, Ergonomics and Evaluation. Geller also
defines ten basic changes in belief, attitude or perception that are necessary
for the development. The ten changes needed to move from a traditional
to a TSC approach are depicted in general terms below:
"1. From Regulations to Corporate Responsibility;
2. From Failure Oriented to Achievement Oriented;
3. From Outcome Focused to Behaviour Focused;
4. From Top-Down Control to Bottom-Up Involvement;
5. From Rugged Individualism to Teamwork;
6. From a Piecemeal to a System Approach;
7. From Fault Finding to Fact Finding;
8. From Reactive to Proactive;
9. From Quick Fix to Continuous Improvement; and
10. From Priority to Value."
(Geller, 1996, pp.29-34)
The ten shifts defined by Geller (1996) touch on new initiatives
in changing beliefs, value concepts, perceptions, attitudes and behaviours.
A number of the paradigm shifts such as continuous improvement,
proactive approach, corporate responsibility, system and behavioural
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approaches tally with the observations and stances of Hansen (1993),
Krause (1995), Mill (1992), Rosier (1997), Rougetel (1996) and Weinstein
(1996).
The mission of a TSC is to help create a culture that enables
employees and employers to bring together their values, beliefs, intentions,
and safe behaviour for the ultimate aim of safety promotion. Other than
their own safety, employees are charged with the appropriate cognitive
dimensions such as self-esteem, group belonging, and personal control to
actively care for the safety of their peers and treat it is a social and moral
obligation. Other than creating a work environment that is both safe
and conducive to peak performance as the organisation's objective, TSC
also appeals to the recognition that establishing a safe working environment
should be part of everybody's responsibility. Additionally, the
organisation's formal management systems and leaders' informal
management practices need to promote such active caring by encouraging,
recognising, and reinforcing appropriate behaviours. Regarding Geller's
TSC, Guldenmund (2000) has commented that: "The Total Safety Culture
advocated by Geller is not a diagnostic or evaluative questionnaire-based
approach, but is actually aimed at changing the safety culture in a desired,
pre-defined direction through mostly behaviour-directed process." (p. 244).
The TSC concept has enlightened the premise that achieving
safety excellence requires going beyond the traditional safety focus of
engineering and regulation. Because human behaviour is a contributing
cause to most incidents and injuries, safety excellence can only be achieved
by addressing the human dimensions of safety (Eves, 1994; Kelley, 1996;
Krause, 1995; McSween, 1995; Mill, 1992; Pardy, 1997; Petersen, 1989;
Reed, 1996). Reducing at-risk behaviour and increasing safe behaviour
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requires understanding how such behaviours are motivated by system and
cultural influences. Developing and sustaining a supportive safety culture
hinges on understanding and applying the principles of behavioural science
and person-based psychology to build tools and methods that encourage
personal responsibility and interpersonal interaction about safety.
2.5	 Synopsis
The evolution in safety culture has explicitly paved the way for
the transition of the approaches from that of tradition "Compliance"
oriented to the contemporary "Behavioural" oriented. A critical
examination of different cognitive constructs leading to the formation of
safe behaviour and the related applicable theories will be made in the
forthcoming chapters.
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Chapter 3 
Integrating Behaviourism and Cognitivism: 
A Paradigmatic Reconciliation of 
Occupational Safety
Chapter Summary
Human behaviour accounts for a majority of the accidents. It is
of paramount importance that such behaviours should be treated as
symptoms rather than direct causes of accidents - to identify and address
the root cause of such aberrant behaviours and to reduce them. To
address the behaviour issue, the Behaviour-Based Safety Approach has
becoming a contemporary strategy in modifying workers' at-risk
behaviours in accident prevention.
Human behaviour is a complex entity. To study a person's
behaviour from the standpoint of the concept Behaviourism by the mere
manipulation of the situational factors external to the individual seems
to be too inadequate. To obtain a complete picture of human behaviour,
the inclusion of cognitivism in studying people's internal cognitive
factors seems necessary.
The applications of Behaviourism and Cognitivism are found in
the field of occupational safety. Their applications in this discipline also
highlight the interdisciplinary connections between these two schools of
thought. Such connections have strongly suggested a Holistic
approach that incorporates concepts from Behaviourism and
Cognitivism for a balanced, sustained and effective safety promotional
strategy.
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3.1 Human Behaviour - Its role in Occupational Safety
"Accidents are caused - they do not just happen" (NSCA, 1992,
p.3). This statement has explicitly underpinned the substantial role of
human factors in accident causation. Mill (1992) has =equivocally
pointed out that almost all accidents and incidents of any type do
involve human factors. Mill also points out that the perception of the
nature of accidents have been changing during the past 20 years from
that of the technical orientated through a process-safety orientated and
to the present behavioural focused. During the 1970s, safety experts
have input substantial effort in technical measures and the integration of
safety measures into job process. By that time, such 'process safety"
was the key approach in ensuring a safe place of work. However,
improvement in accident prevention has finally stopped gaining
momentum and leveled off. It has become increasingly difficult to have
further improvement. The reasons for such a stagnated situation are
due to the reasons that new and effective technical safety measures have
became rarer, and human factors have dominated in a majority of
accident cases. In view of such development, Mill (1992) has
identified the importance of a behaviour modification approach by
strengthening the understanding of human-machine interface if safety
professionals want to bring forth a major step in safety improvement.
Mill's perception of the importance of behavioural occupational safety is
not unique. The idea has been widely shared among safety
professionals and is becoming the contemporary trend of the researches
and studies in the field of Occupational Safety. Guastello (1993) has
identified ten different approaches to safety improvement and
summarised systematically the evaluation data from 53 different
research reports of safety programmes. The ranking of the ten
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approaches according to the mean percentage decrease in injury rates is
represented in Table 3.1. From Guastello' s study, it is visualised that
the Behaviour-Based and comprehensive ergonomics approaches are the
most effective approaches in accident prevention.
Approach
NuMb'ef 	 '
of Studies
i	 Ntinabei- '
of Subjects
'' ' I-A:Verge
Reduction(%)
1. Behaviour-Based 7 2,444 59.6
2. Ergonomics 3 na 51.6
3. Engineering Change 4 no 29.0
4. Group Problem Solving 1 76 20.0
5. Government Action
(Finland)
2 na 18.3
6. Management Audits 4 na 17.0
7. Stress Management 2 1,300 15.0
8. Poster Campaign 2 6,100 14.0
9. Personnel Selection 26 19,177 3.7
10. Near-Miss Reporting 2 no 0.0
no= relevant information not available
Table 3.1.	 Research comparisons reveal informative rankings of 
approaches to reduce work injuries (Adapted from Geller, 1996)
Identical almost with Guastello' s study, McSween (1995) has
reported that research by E.I.du Pont de Nemours & Co. and others
suggesting that 80 to 90% of today' s accidents are a result of unsafe acts
(behaviour) rather than due to environment conditions. Joschek (1986)
has presented the investigation of 5100 accidents at work in a chemical
company. Among all the cases, one-third of the accident cases (1700)
were reportable with main cause identified. The study also revealed
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that 46.1% of the accidents were due to worker' s poor concentration,
inattention and negligence. Mill (1992) has however questioned
Joschek's finding and considers that Joschek's had adopted a very broad
classification of human error and was not very helpful in developing
remedies. Mill goes further to question why a worker has poor
concentration, why he does not attend to a hazard or neglects a safety
rule. To explain these phenomena, more information is needed.
Apart from Joschek and Guastello' s study, there are other similar
researches (Feyer & Williamson, 1990; Heinrich, 1959) revealing the
same story about the essential role of human factors in accident
causation and urging that the issues of human behaviour and factors
should be addressed if a continuous improvement in safety in the
workplaces is targeted.
3.1.1 The "Near Miss-Behavioural" inspiration
Substantial literature and empirical proof has been cited in
Chapter 2 in highlighting the paradoxical notion of safety performance
of a workplace by merely looking at the injury causing accidents. The
Accident Triangle has drawn management's attention to the large
number of near miss cases in relation to the fewer number of injuries
causing accidents if they want to study the accident pattern in totality.
It has also appealed the need for a changing paradigm and philosophy in
achieving safety excellence.
Krause (1995) reports that data from the work environment
revealed that a very large number accidents were related to at-risk
behaviours. Krause (1995) terms this at-risk behaviour the critical
behaviour because it represents a critical difference from the
individual' s normal state of acting and puts him at risk of injury.
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Krause (1995) goes further in pointing out that in an organisation the
fluctuation in the level of safe behaviour is a complex function of
various factors such as management system, workforce, physical plants
and machinery, production processes, the product and so on. If the
frequency of at-risk behaviour increases, the number of accidents with
grave consequence will likely to increase in parallel. Focusing on
at-risk behaviour is vital in ensuring a safe place of work as Krause
(1995) describes the at-risk worker's behaviour as like the small sound
that triggers the avalanche. These at-risk behaviours are therefore the
final common pathway to an accident. To illustrate his observation, the
Accident Triangle in figure 2.3 is re-called here (figure 3.1) showing
that the near misses at the base of the Accident Triangle are related to
at-risk behaviours.
Figure 3.1 The Accident Triangle 
(Adopted from Watson Walker, 1997)
When the Accident Triangle is compared with the Bird' s and
APAU' s Accident Ratio Study Triangles in Chapter 2, it is easy to draw
a number of analogies in that the major or serious accidents are
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occupying the tip of the triangles and progressively reduced in severity
while descending to the base. Among all the similarities discovered,
there is the "Near Miss - Behaviour" analogy found at the bases of the
triangles that has provided safety professionals the most important clue
leading to the ultimate path of establishing a TSC. This "Near Miss -
Behaviour" analogy has depicted a realistic scenario - the near miss
cases are behaviour related. Although these near miss cases carry no
grave consequence immediately after their appearance, they do incur the
same underlying causes and have the likelihood to be developed into
major accidents. Therefore, as the precise outcome of an accident
cannot be predicted, the only effect way to ensure a safe place of work is
to control the underlying cause of accident - behaviour. This "Near
Miss - Behaviour" inspiration coincides with the tenet that human
behaviour accounts for a majority of the accidents. To establish a TSC,
safety professionals should divert their attentions from the outcome
focus (injury causing accidents) to that of behaviour (Geller, 1996).
Since the behavioural factor has been occupying a paramount
position in accident prevention, it seems appropriate to examine the role
of human behaviour and its implication for occupational safety.
3.1.2 The necessity of a Behaviour-Based Safety approach
The argument submitted by. the Accident Triangle has prompted
safety professionals to appreciate the implications of workers' at-risk
behaviour in accident causation. Such at-risk behaviours should be
treated as symptoms rather than direct causes. Safety professionals
should identify and address the root cause of such aberrant behaviours -
or they will continue to occur.
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It is a major premise that the elimination of at-risk behaviour
rests on both operatives and management. Management needs to
recognise the importance of such human components and devote proper
professional attention to its promotion and consistently reinforce the
most appropriate behaviours. On the other hand, operatives are required
not only to act professionally and safely, but also to alert management
when the safe working conditions are being jeopardised or operating
procedures are not sufficient to ensure a safe environment. Management
needs to listen carefully and respond positively to these communications
so that the circles of communication, co-operation and mutual respect
tightly interlock for a safe and healthy workplace. This is the basis of
the continuous improvement orientation that underpins the
Behaviour-Based approach to safety.
To assist the appreciation of the premise of Behaviour-Based
safety and its implications in occupational safety, a conceptual analysis
of its paradigm is made in the following paragraphs.
3.2 The Behaviour-Based Safety Approach - A New Era
in Occupational Safety
Adaptability is the greatest strength of the human being.
However, variability in performance is also the weakness. To
maximise the human' s adaptability and minimise weakness by
designing work tasks so that the individual is no longer required to use
certain behaviours that may endanger their health and safety would be
ideal but unrealistic. It is such a limitation that makes many work
tasks require the performance of certain safety-related behaviours.
Unfortunately, it is painful to learn that not all these behaviours are used
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appropriately resulted in many accidents (NSCA,1992).
Statistics from the work environment indicate that 80 to 90 per
cent of all accidents involve employee behaviour as the common
contributing factor (McSween , 1995 ; Petersen, 1989). Given this
information it should be clear that to improve occupational safety
management should focus on promoting safe behaviour by creating a
workplace culture that reinforces it. Traditional safety programmes
bearing the features of "Regulatory Dominated", "Compliance
Oriented", "Punishment Reinforced", "Accident Driven" and
"Top-down Controlled" were short sighted, reactive and ineffective
(Weinstein, 1996; McSween, 1995; Krause 1995; Krause 2000 &
Hansen, 1993). Rules and regulations alone are not sufficient to
maintain safe performance. To prevent accident from happening, the
Behaviour-Based safety systems can be the ultimate solution. However,
what is Behaviour-Based safety? 	 Krause (2000) defines it as:
"It is performance management that workgroups can carry out
for themselves. To manage their own performance, workgroups
measure and track the rate at which they perform critical,
identified at-risk behaviors. Those are the task-related
observable acts that expose the workforce to injury. Using their
accumulating performance data, the groups then do problem
solving and action planning to reduce their exposure levels."
(Krause, 2000, paragraph. 3)
From Krause's definition, it can be visualised that the
Behaviour-Based approach to safety is focused strictly on the observable,
measurable behaviours critical to safety at a particular facility. This is a
task-oriented view of behaviour, and it treats safety related behaviours
as critical work related skills.
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3.2.1 The paradigm of Behaviour-Based Safety approach
Supported by the research evidence that over 90% percent of all
occupational incidents and injuries are a result of workers' unsafe
behaviour (NSCA, 1992; Reed, 1996). The finding strongly suggests
that if an accident prevention programme is to be effective, workers'
behaviours are the primary targets. Watson Walker (1997) categorises
human behaviour into reflex-automatic, intended and habitual. The
habitual category is the focus of the Behaviour-Based approach to safety
improvement. Targeting on behaviour is not for the purpose of
reprehension. To rectify the situation by exercising disciplinary action
or punishing the individual when non-compliance with safety rules
occurs or accident resulted in at-risk behaviour could be
counterproductive and demoralising. In contrast, management rarely
congratulates workers for correct behaviour and shows disapproval of
at-risk behaviour because the latter often appear only over a short
duration. Not all at-risk behaviours immediately produce grave
consequences and the reward for adopting an at-risk behaviour could be
immediate, positive and certain. For example, an operator was tempted
to run the risk of being overcome by toxic gas that might be present
inside a vat without wearing the breathing apparatus before entering.
The reasons for such at-risk behaviour were that the job to be done
inside the vat was simple - adjusting the pressure gauge. A quick entry
without personal protective clothing could render the job to be
completed in a short duration (Immediate), less personal discomfort
(Positive) and the operator was pretty sure of such consequences
(Certain). In the writer' s 28 years of working experience in accident
investigations, numerous cases resulted from workers ;
 adoption of
at-risk behaviours for an immediate, positive and certain reward.
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Furthermore, it is not feasible for management to maintain a
round-the-clock surveillance over the work. As such, an adverse
situation is developed: at-risk behaviours are seldom rectified and safety
behaviours are not recognised. Punishment such as a fine imposed
upon a worker or a verbal reprimand could become an irritation and
ignored. Geller (1996) & Krause (1995) seriously warn that such
measures are largely counterproductive, and, in some cases may
encourage at-risk behaviour because some individuals who feel over
controlled by safety regulations might try to beat the system for a sense
of satisfaction and freedom.
Researches have shown clearly that positive reinforcers are much
more powerful than negative ones (Komaki et al, 1978; deSantamaria,
1978; Fellner & Sulzer-Azaroff, 1984). The finding has laid the premise
that the effective approach is to identify and measure the safe and at-risk
behaviours that are occurring in the workplace, and modify them by
selected appropriate intervention. The Behaviour-Based process
approach to safety is employee-driven and establishes the basis for
proactive management for continuous improvement in occupational
safety. It is a safety culture building process. The main theme of this
process is the establishment of a more reliable and objective measure of
occupational safety by tracking the safe behaviours through use of
observed behavioural data. The record of safe behaviours and
recognition for achievement serve .as a positive reinforcer of those safe
behaviours increasing their likelihood of the re-occurrence. With the
increase of the frequency of desired safe behaviour, the workplace
culture will gradually align itself with the behaviour and further
reinforce the desired behaviour. Preventive measures or management
strategies triggered only after accidents are reactive approaches and
ineffective. Measuring behaviour provides management a tool to
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identify the potential hazard of the workplace and to devise proactive
measures (Krause, 1995 & Geller, 1996).
The Accident Triangle (figure 3.2) illustrates the fundamental
fact that as severity of outcome decreases, frequency increases. It is
essential to extend the triangle to include near-misses and at-risk
behaviours in order to understand the accident pattern of an organisation
in totality. 'At risk' behaviour is an early warning system for
accidents, the identification of behaviours which are critical to safety,
and subsequent regular observations to monitor these, lies the key to
reinforcement of the safe behaviours, and the clues to the removal or
reduction of unsafe behaviours. To identify the at-risk behaviours in the
workplace and eliminate them before causing an accident is a proactive
management approach to safety (Geller, 1995; Watson Walker, 1997).
To sum up the discussion, the Behaviour-Based approach to
safety is focused strictly on behaviours because they are observable and
measurable. Safe behaviours are critical to accident prevention. This is a
task-oriented view of behaviour, and it treats safety related behaviours
as critical work related skills. Targeting on safe behaviour and its
reinforcement is a proactive effort to boost workers' awareness of their
actions and should increase the frequency of safe acts. When
accompanied by proper reinforcers, the frequency of safe acts will
increase and unsafe acts will be displaced. The safe performance of an
organisation would then be enhanced.
The principle underpinning the Behaviour-Based safety is
deceptively simple: identify the key behaviours that cause accident -
then reduce them.
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3.2.2 The Behaviour-Based Safety approach - The heritage of a
management protocol
As early as 1978, Komalci and her associate researchers were
among the first to apply behavioural techniques to industrial safety
(Kruase, 1995). Komaki et al. (1978) applied a tehavioural approach
to improve worker safety in a food manufacturing plant. The research
started by targeting a number of critical safe behaviours that should be
observed by workers. The targeted safe behaviours were operationally
defined, observed and recorded. The number of safe behavioural
items observed was then divided by the total incidents observed and
multiplied by 100 to give the percentage of safe performance.
Interventions consisting of components of training, feedback on the
percentage of safe performance was posted at the places of work (after
observing the safe performance for a period). Goal setting on the safe
performance level was determined by workers and prompt recognition
by supervisors on workers' safe performance of workers. Results
showed that safe behaviours improved when interventions were given
and declined when they ceased. Komalci later described the approach
she used as a very different method of promoting worker safety.
Instead of the traditional approach of posting warning signs and
admonishing workers to be careful, it was a three-step process that
included (a) specifying what was desired in terms of safety performance,
(b) measuring how safely workers performed on the job and (c) ensuring
positive, frequent, and contingent consequences for desired safety
practices (Komaki, 1995).
Komalcf s work in a behavioural approach to occupational safety
by using the interventions of feedback, goal setting, and recognition as
positive reinforcer of safe behaviours has laid a foundation for later
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researches. Sulzer-Azaroff, Harris & McCann (1994) have reviewed
44 behaviour studies from 1971 to 1992 in various sectors including
medical, educational and governmental. The interventions employed
in most of the studies were similar to that of Komald' s and the results
were encouraging - safety performances (behaviours) improved.
In the United Kingdom, under a contract funded by the HSE,
Duff et al. (1993) carried out a research study on construction sites in
the North West, in which the effects on safety of different interventions
were investigated. The first phase of the research was devoted to the
development of reliable and valid measures of site safety in four
categories: scaffolding; access to heights; housekeeping and personal
protective equipment. Using an experimental design, involving
repeated measurement on experimental and control variables, the effects
on safety of different interventions (training, goal-setting and feedback)
were investigated. The results showed that the interventions produced
improvements in safety during the first intervention period. The
interventions were withdrawn and re-introduced for experimental design
reasons. The withdrawal phase demonstrated a damaging influence
on the effect of a subsequent intervention, such that it did not produce
the marked improvement observed in the first phase. This suggested
that practical application of these techniques must be continuous and
consistent for the attainment of the maximum benefit. The results
supported the contention that: (a) goal-setting coupled with feedback
produces the strongest effect, (b) participative goal-setting was more
effective (on the sites studied) than assigned goal-setting, and (c)
management commitment is an important moderator of the effectiveness
of the intervention methods used - high levels of management
commitment enhance effectiveness.
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The results of these studies illustrate the viability of a
behavioural approach to occupational accident prevention. When safe
behaviours are defmed and positively reinforced, workers react
favourably to the programme and substantially improve their safe
performance. In addition to addressing the human performance aspects
of injury prevention, the experimental fmdings have laid down the basis
from which procedures on behaviour modification can be selected -
choosing those that have been shown to effect the desired changes with
similar populations or conditions (Sulzer-Azaroff, 1987).
Geller (1996) considers that Behaviour-Based safety is a
continuous four-step process. He proposes a "DO - IT" model that
serves as a mnemonic reminder of the four basic steps for an effective
Behaviour-Based safety approach. Each of the steps is spelled below:-
"D = Define critical target behaviour(s) to increase or decrease
0= Observe the target behaviour(s) during a pre-intervention
baseline period to set behaviour-change goals, and perhaps
to understand natural environment or social factors
influencing the target behaviour(s)
I= Intervene to change the target behaviour(s) in desired
directions
T= Test the impact of the intervention procedure by continuing
to observe and record the target behaviour(s) during the
intervention programme"
(Geller, 1996, p.111)
An examination of the Behaviour-Based Safety Approaches
enables the recognition that the methodologies must include as a
minimum the following features:
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a. Behaviours that could contribute to or have contributed to
accidents are identified;
b. Identified behaviours are explicitly defined and
communicated to workers concerned;
c. Interventions in forms of positive behaviour reinforcers
(training, feedback, recognition, goal-setting and etc.) are
planned;
d. An ongoing system of behavioural observations and
recording methods are developed;
e. Interventions are imposed, behavioural data are recorded;
and
f. The data collected are used to identify corrective actions or
to fine tune interventions.
The above features are in fact the logical flow of a management
problem solving process comprising the sequence of :
(a) "Problem Identification" - Targeting the at-risk behaviours
contributing the accidents and safe behaviours are defined,
(b) "Alternative Strategies Development" - Identifying the
viable interventions (behavioural reinforcers) such as posted
feedback, training, management praise, goal setting and etc.,
(c) "Evaluating the Alternatives" - An analysis of a treatment
package in terms of its components that may produce the
optimal result in safe behaviour modification (i.e. Selecting
the interventions, planning the stages of implementation),
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(d) "Implementation" - Imposing the interventions, using an
experimental design to measure and control variables. The
effects on safety of different interventions (training,
goal-setting and feedback) were investigated, and
(e) "Monitoring" - Behavioural data during the intervention are
collected to identify further problem and formulate corrective
actions.
With the above arguments, it can be satisfied that the
Behaviour-Based Safety Process is no more than a management protocol
that weaves the concepts of behaviourism into the management
strategies forming a new approach in occupational safety.
3.3 The Psychological Framework of Safe Behaviour
Since the behavioural issue involves an inextricable relationship
with the human interface, a review of the psychological and historical
perspectives of behaviour may assist the apprehension of the
philosophical framework on which this project is founded.
Before going any further, it seems appropriate to reiterate that
this project aims to explore the social and cognitive dimensions that may
lead to an adoption of safe behaviour in the workplace. Only
established concepts and theories in psychology are scrutinised and
borrowed to assist the development of the argument in this project. A
basic understanding of the theory underlying behaviour will be useful in
substantiating the arguments for the exploration of a theory driven
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Multi-Dimensional Safe Behaviour Model submitted in the coming
sections.
3.3.1 What is "Safe Behaviour"?
The most basic structural question about behaviour concerns the
nature of the concept itself. Before endeavouring to define "Safe
Behaviour", it is worthwhile to have a look at the theoretical framework
of "Behaviour" first.
To begin the diagnostic process of a concept, it is convenient to
start off with an examination of some of the definitions. From the
Internet Encyclopedia of Philosophy "behaviour" refers to the way in
which such stimuli and responses interact (URL:
http://www.utm.edu/research/iep/b/behaviour.htm) . From a behaviourist
point of view, Wozniak (1997) considers behaviour is a joint function of
stimulating conditions in the environment and characteristic within the
organism.	 Geller (1996) considers that behaviour refers to acts or
actions by individuals that can be observed by others. NSCA (1992)
defines behaviour as the occurrence of observable actions. Skinner
(1968) remarks that human behaviour is surely the most fascinating of
all subject matter and the almost exclusive concern of the great literature
of the world but the explanations have never been very satisfactory.
Notwithstanding the number and diversity of the existing
definitions of behaviour and taxonomies, endeavours are expedited here
to penetrate, as much as possible, into the inner stratum unveiling the
basic constructs shaping the holistic outlook of human behaviour. The
above citations have coincidentally pointed out the physical or
topographical features of behaviours. Behaviour can be anything that
an individual says or does and which is observed by other individuals.
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It is the overt action performed by an individual with regard to some
objects or facts of its environment - stimulus and response. For
example "Saying Hello", "Smiling" are physical features whereas the
wearing of a safety belt or a specific movement of a scaffolding worker
consists of specific topographical and physical features. Up to this
stage, it seems reasonable to include overtness, external stimulus and
response from the individual when "behaviour" is to be defined.
Before going any further, there is another question to be
pondered - "Are overtness, external stimulus and response form the
necessary and sufficient conditions to define behaviour? Must
behaviours be invoked by external stimulus and observable? What about
those unobservable responses - anger, anxiety? Is a reflex action a
behaviour? What about those responses due to the individual' s internal
biological stimulus such as hunger or thirst?" To answer all these
questions in a satisfactory manner is not easy. Katz and Wetzler (1994)
define behaviour as a manner of acting, reacting, functioning, or
performing. It usually refers to the action of the individual as a unit. In
a more general sense, it refers to the process of perception, thinking,
emotion and action. While sharing much of the similarities in defining
behaviour which other have included, Katz and Wetzler have on top of
overtness, added covertness - perception, thinking, emotion - as new
components. Millikan (1996) also realises the confusions concerning
behaviours and the infinite number of ways available in categorising.
He submits his argument on the purpose of behaviour as:
"behaviour is the functional form of an animal's activity
(including Human) and it cannot be isolated and described prior
to speculation about function; to offer a description of behaviour
is to offer a hypothesis, precise, as to what has a
function ...because the functions of behaviours are to make
specific impacts on the environment, behaviors cannot be isolated
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and described apart from reference to the environment."
(Millikan, 1996, paragraph.4-5).
Based on the proposed functional concept, Millikan considers a
behaviour should at least contain:
"a. an external change or activity exhibited by an organism or
external part of an organism,
b. a function in the biological sense, and
c. this function is or would be fulfiled normally via mediation
of the environment, or via resulting alterations in the
organism's relation to the environment."
(Millikan, 1996, paragraph.7)
Millikan has provided a clear conception on behaviour.
Behaviour is different from mere physiological processes. It mist be
functional -- mechanisms responsible for human purposive actions.
Millikan goes on to map out his "functional concept" by delimiting
those functions of the behaviour to those that effect changes in or in
relation to the environment in order that the environment should give a
return on the investment. Hence, the very simplest form of behaviour
that is not caused to happen or influenced environmentally is not
functional. Physiological processes such as breathing, sweating are
behaviours with a function, but none is strategically placed in response
to the environment but in response to our bodily needs only. Millikan
also remarks that: "behaviours are those that are advantageously placed
in the environment so that they occur, or tend to occur, or occur more
often than randomly, when the environment is ready to cooperate. They
are placed so as to effect their functions through the mediation of the
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environment, when and where the environment is ready to mediate."
(paragraph. 12).
The "functional" scenario of behaviour proposed by Millikan
(1996) seems to be very much in line with Skinners' Operant
Conditioning which considers behaviour as a function of the
consequence anticipated and also Ajzen & Fishbein' s concept of
"Intention to behaviour" in their Theory of Reasoned Action (Ajzen &
Fishbein, 1980 ; Skinner, 1968). Separated sections will be devoted to
explain these concepts in relation to occupational safety in a later stage
of this project. Katz and Wetzler' s (1994) definition and Millikan' s
(1996) functional schema of behaviour has at least illustrated the
diversity of the subject matter and cast sufficient doubt on the simplicity
of defining behaviour by only concentrating on overtness and response
to external stimulus.
So, what is "Safe Behaviour"? Mill (1992) defines behaviour as
being safe when it reacts to or compensates for a hazard in such a way
as to minimise the risk of injury to people or loss of equipment or
process. NSCA (1992) refers safe behaviour to any behaviour that is
required to minimise risk to health and safety. Humphrey (1996)
considers that safety-related behaviour is essentially composed of two
parts: "(1) a set of operational definitions of the behaviours critical to
safety at a specific facility, and (2) the ability to measure the frequency
of behaviors known to precipitate injuries and accidents. Behaviour is
defined in terms of specific, operational movements utilised by workers
performing daily tasks in the course of employment." (paragraph. 7).
Referencing back to the behavioural-safety literature (Geller,
1996; Humphrey, 1996; Krause, 1995; McSween, 1995 & NSCA, 1992)
in which safe behaviours are identified, defined, observed and measured,
it may be worth at this stage to explicitly stated that "Safe Behaviour",
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apart from minimising risk to health and safety, should be "Identifiable",
"Observable" and the most important of all, "Measurable". Together
with Millikan' s (1996) functional schema of "behaviour", a person when
performing a safe behaviour should include the following
considerations:
a. a desire for a consequence,
b. beliefs about a behaviour leading to that consequence,
c. an intention to perform the behaviour,
d. the skill to perform that behaviour, and
e. efficacy to maintain the behaviour.
Human behaviour is by no mean a simple construct. The
complexity of behaviour formation will come back later after analysing
the relationship between the influential and controversial theory of
behaviourism and the Behaviour-Based Safety approach in the next
section.
3.4 Behaviourism in Occupational Safety
One of the most important schools of thought in psychology is
the school of Behaviourism. Behaviourism was started by J. B.
Watson (1878 - 1958). Watson and his followers rejected the idea
promoted by earlier psychologists that consciousness could be studied
scientifically. They hold the idea that the only things that are real, or at
least worth studying, are things that can be observed. Human
behaviour is learned, thus all behaviour can be unlearned and new
behaviour learned in its place. Learning is an observable change in
behaviour and behaviourists maintain that overt (observable) behaviour
that could be scientifically recorded and measured is the only proper
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subject of study. People' s mind is the inner state and mental processes
that cannot be seen or touched or measured should be excluded from
scientific study (Plucker, 1999). Behaviourists focus on behaviour and
cast a high degree of skepticism on concepts such as feelings and other
cognitive processes. They maintain the stance that processes that could
not be observed or measured are unimportant. Only observable and
verifiable events that can be legitimately researched with strict scientific
controls are reliable and so they tend to avoid study probing into the
cognitive domain (Naik, 1998; Plucker, 1999). In other words, the
Behaviourists did not care what people thought - they only cared what
they did. No reference is made to people' s mind or their conscious
because they are not the primary objects of the study.
As behaviourism targets on observable behaviours, what about
emotions of people? Behaviourists insisted that emotions are nothing
more than visceral responses - increased pulses, rise of body
temperature, building up of tension in the abdomen are examples. They
were not convinced of the reality of mental states such as emotions.
Even if such mental states did exist, behaviourists were not interested in
studying them because they could not be perceived systematically and
objectively. Eischens (1998) uses the "Black-Box" scenario to describe
the way in which behaviourists treat the human mind - only input and
output - what goes on in between is ignored. Behaviourists were
particularly interested in breaking complex behaviour down into its
simplest component parts and address each of such scientifically
(DeMar, 1988 ; Sear, Peplau & Taylor,1991; Wozniak, 1997). In a
nutshell, behaviourists emphasise factual, quantitative, empirical and
objective approaches to studying human behaviour.
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3.4.1 The legacies of behaviourism in occupational safety
DeMar (1988) points out that though the concept of
behaviourism originated in the field of psychology, it has had a much
wider influence in other disciplines. For example, the use of incentive
or praising to motivate students' learning behaviours is one of the
commonest practices in education.
In the field of occupational safety, behaviourism also plays an
influential role with lots of evidence showing its popularity. The basic
paradigm of the Behaviour-Based safety approach is one of the legacies
of behaviourism in which schedules of reinforcements (e.g. posted
feedback or goal setting) are exhaustively studied to effect the desired
change in safe behaviour in workplaces. Evidence of such a legacy can
be found in the work of the notable researchers like Komaki and
Sulzer-Azaroff in the field of behavioural psychology. They have
identified that the components of a proven safety process should at least
contain (a) A behavioural observation and feedback process, (b) Formal
review of observation data, (c) Improvement goals and (d)
Reinforcement for improvement and goal attainment (Komaki at el.,
1978; Komaki at el., 1982 & Sulzer-Azaroff, 1987). The adoption of
incentive and award schemes to reinforce the safety behaviours of
workers is an illustration of the application of the concept of operant
conditioning. The posting of feedback notifying workers of their safety
performance is another example of behavioural reinforcements showing
the application of behaviourism in the field of occupational safety.
The concept of behaviourism has a wide application in social
science including safety in the workplace. Nevertheless, before the idea
of studying workers' behaviours is totally accepted, there are a number
of questions - what are the limitations of behaviourism, are there other
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views that counteract its theoretical and philosophical basis and what
ethical issues have been involved. To address these issues, an
examination of the critics and oppositions that have been levelled
against the concept of behaviourism will be made in the coming section.
3.4.2 Behaviourism and its fallacies - The criticisms
Before going into the criticisms levelled against the tenet of
behaviourism, it seems interesting to start off with John B. Watson's -
the pioneer of behaviourism - view on psychology from the stance of the
behaviourists. Watson (1913) considers that psychology from the
behaviourist's view is purely an objective experimental branch of natural
science. Its basic goal is the behaviours of human. Introspection and
mental process are unobservable and form no essential part of the study.
The fundamental principle of behaviourism is deceptively simple.
Organisms (including human beings) tend to repeat responses that lead
to positive outcomes, and avoid repeating responses with negative
outcomes. Behaviourism studies behaviour as the basic unit of
understanding human beings. It observes behaviours and seeks to
determine the environmental conditions that render a given behaviour
predictable. Introspection is to be abandoned and environment is the
key factor influencing behaviour. The behaviourists eventually attempt
to explain all behaviour as learned, responses to stimuli. Organisms tend
to repeat behaviours that result in pleasant outcomes. They tend not to
repeat behaviours that either produce unpleasant or no outcomes. In
simple words, human behaviour is determined or controlled by the
environment and that free will is just an illusion, people are nothing
more than simple mediators between behaviour and the environment.
What goes on inside the mind is similar to a "Black-Box" and carries no
Chapter 3	 78
scientific interest.
Eischens (1998) strongly criticises the "black box" concept of
mind as very limited in its value for understanding behaviour. Popkins
(1998) supports Eischens's view by pointing out that the "black box" of
behaviourism has prevented this theory from establishing a causal
relationship within the mind, and instead leaves behaviourism as
nothing more that a functional input-output model. Pizzurro (1998) also
dismisses the "black box" theory and considers it is an obliteration of
free will. Other than the controversies arising from the idea of the "black
box", the emphasis on the identification of fundamental mechanisms in
animal behaviour and projecting the findings in explaining human
behaviour, without significant theoretical revision, has also invited
criticisms against behaviourism as being an over simplified behavioural
theory. Boulding (1984) questions the credibility of the behaviourists'
application of principles of animal behaviour to the human context in
that it is far more complex in nature. The substitution of animals for
human behavioural exploration by relying on the crucial assumption that
a general law relating to the behaviour of animals can be applied to
describe the complex human world is flawed. If this assumption
proves false, then the entire foundation upon which behaviourism rests
will collapse. Boulding (1984) suggests that human participation must
be done to prove the validity of this theory. Alongside with Boulding's
criticism, Eischens (1998) warms,. "animal evidence is so problematic
since humans often behave in unexpected ways, largely because of
verbal skills. Human beings do not always behave like animals
because verbal input from other humans or themselves can affect their
behaviour." (paragraph.12).
The criticisms against behaviourism on theoretical and
philosophical grounds have cast sufficient reservation to study human
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behaviour from a pure behaviourist's point of view. An examination of
DeMar's (1988) four presuppositions of behaviourism on the ethical and
theoretical domains can offer additional academic arguments reinforcing
the approach of integrating the concepts of behaviourism and
cognitivism towards the study of occupational safety behaviour intended
in this project. DeMar's (1988) proposed presuppositions are as
follows:
"1. Behaviourism is naturalistic. This means that the ultimate
reality rests in the material world. Everything can be
explained in terms of natural laws. Man has no soul and no
mind, only a brain that responds to external stimuli.
2. Behaviourism considers that man is nothing more than a
machine that responds to conditioning... The central tenet
of behaviourism is that thoughts, feelings, and intentions,
mental processes dl, do not determine what we do. Our
behaviour is the product of our conditioning. We are
biological machines and do not consciously act; rather we
react to stimuli.
3. Consistently, behaviourism teaches that we are not
responsible for our actions. If we are mere machines,
without minds or souls, reacting to stimuli and operating
on our environment to attain certain ends, then anything we
do is inevitable. Sociobiology, a type of behaviorism,
compares man to a computer: Garbage in, garbage out.
4. Behaviourism is manipulative. It seeks not merely to
understand human behaviour, but to predict and control it.
From Skinner's theories, the idea of "shaping." was
developed. By controlling rewards and punishments, we
can shape the behaviour of another person."
(DeMar, 1988, paragraph.6 -10)
Chapter 3	 80
DeMar' s presuppositions provide further supports to go deeper
into a person' s mind if behaviour is all that needs to be explained. Since
there is no way of looking into a human' s mind, all that can be studied is
the individual's behaviour, and psychology must restrict itself to
observable and definable terms in explaining external behaviour.
Regis (1990) has the following comments and criticism about
behaviourism:
"Behaviourism in its most well-known forms insists that all that
needs to be explained is an organism's behaviour, that since we
have no way of looking into a rat's mind all that can be
researched is the behaviour, and thus psychology must restrict
itself to terms and constructs which are definable in terms of
externally observable behaviour. Even instances of human
behaviour which seem to be reports of internal, mental events are
best looked at in the same way, as instances of externally
observed behaviours. Organisms react to stimuli; a response may
produce results, which in turn may be seen to produce an
increased (or decreased) frequency of performance of a
particular response in which case the resulting event is said to be
positively (or negatively) reinforcing. This is appealingly
rigorous and scientific, and if successful does away with all sorts
of philosophical knotty problems such as the mind-body dilemma
by abolishing the mental realm entirely. It seems to me that its
physicalism is what is most appealing about behaviourism.
However, it does not seem possible to explain all behaviour
without reference to the internal representation of the organism
or subject under examination - essentially a mentalist approach."
(Regis, 1990, Chapter lc)
Regis's (1990) comment has underpinned the fallacy of cbnying
the internal representation of the people when explaining human
behaviour because human life is full of examples of un-reinforced,
purposeful, rational action. Regis (1990) goes further to point out that
non-cognitive models are not adequate to account for human action in
general.
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The above arguments have placed sufficient weight to reject the
validity of explaining human behaviour by excluding the state of mind
and cognitive issues. During the writer' s sixteen years of lecturing
experience in safety management, the writer had been asking teachers,
safety professionals and educators whether they would litter in Hong
Kong. The reply was "No" because littering is an offence in Hong
Kong. When they were asked again whether they would litter in a place
where there was no penalty for such an act, the answer was surprisingly
"No". The reason for not littering this time was no longer situational
(external) but morally (internal) related - it was the social and moral
obligations to preserve the environment. This example has sufficiently
explained that humans are not just an organism - they are agents, entities
with minds, purpose, desires and beliefs. Behaviour of persons cannot
be fully understood without examining the way they perceive that state
and other aspects of their self and situation (Regis, 1990). The
emphasis on the importance of manipulating environmental
consequences that will bring about the desired behaviour is
straightforward and relatively easy to administer as observable target
behaviour can readily be monitored. Despite the simplicity, this
approach has been criticised as being too mechanistic, cold and
operating with minimal concern for people' s feeling (NSCA, 1992
Geller, 1996 & Gilby, 1996).
The examination of the tenets of behaviourism and the criticisms
has prompted safety professionals to ponder the limitations of a purely
behaviourist approach in modifying worker' s safe behaviour without
reference to his inner world. The exclusion of the cognitive elements
of people's mind has made the behaviourist approach too cold and
mechanistic. Safety professionals may begin to wonder whether the
manipulation of external situations could produce a lasting effect on the
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changed behaviour. Boehm et al. (1992) unequivocally point out that
programmes which attempt to change behaviour directly simply have
not proved sufficiently effective. They are of the opinion that no
intervention has proved to be a panacea. Analysis of the behavioural
change strategies indicates that while they are effective in the short-term,
behaviour reverts to the original state after interventions are lifted. This
suggests that the temporary behaviour change is shaky and superficial;
for example, programmes offering incentives or positive reinforcement
for safety compliance are effective while the reinforcement is available,
but the behaviour extinguishes when reinforcement ceases (Komald et
at., 1978). Boehm et al. (1992) hence appeal for the development of an
effective long-term strategy that aims at producing changes at some
deeper, internal level of individual. Almost in line with Regis and
Boehm et at., Geller (1996) firmly beliefs that the cognitive and
behaviourist approaches should be integrated in order to truly
understand the psychology of safety and build a TSC.
3.4.3 The "Safety Triad" - An appeal for an integrated approach
Geller (1996) has emphasised the importance of integrating
Behaviour-Based and person-based approaches in order to achieve a
TSC. He has schematically depicted the TSC by a triangular relation
of three domains of "Environmental", "Person" and "Behaviour". Such
model of TSC is termed the "Safety Triad" and is shown in Figure 3.2.
Geller has unequivocally pointed out that the person and behaviour sides
of the "Safety Triad" are indeed complex, unpredictable and
uncontrollable.
BehaviorI
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Knowledge, Skills, Abilities	 Equipollent, Tools,
Intelligence, Motives.
	
Machines. Housekeeping.
Personality	 Heat/Cold, Engineering,
Standards, Oparating
Procedures
Complying, Coaching,
Recognizing,
Communicating,
Demonstrating Actively
Caring
Figure 3.2 The Safety Triad 
(Adapted from Geller ,1996)
The message conveyed by Geller's (1996) Safety Triad is clear
and straightforward. If a TSC is to be built, the complexity of the
human sides should be considered. Other than stressing the paramount
importance of incorporating mechanisms within the management system
to eliminate the at-risk behaviour and promote safe behaviour, Geller
(1996) also demands the inclusion of the complex personal factors
mediating internally the environment and behaviour. Up to this stage,
there seems to have been substantial arguments justifying the
exploration of a theory-driven targeted research that helps to answer a
variety of questions on how to effect a permanent change of workers'
safe behaviour if safety in the workplace can be guaranted.
Inspired by the criticism against the adequacy of a purely
behaviouristic view in explaining human behaviour and Geller' s Safety
Triad concept, another school of thought in psychology addressing the
inner side of the human being and its implications iii the field of
occupational safety will be examined in the forthcoming sections.
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3.5 The Cognitive Approach to Occupational Safety - A
Complement of Behaviourism
After enjoying many years of popularity in the field of American
psychology, behaviourism finds itself now on the defensive. Pizzurro
(1998) writes:
"Many psychologists have turned against behaviourism and
switched to the study of thinking and consciousness, known as
cognitive psychology. This branch of psychology utilises an
approach called information processing, or how information that
is received through the senses is "processed" by various systems
in the brain. This concept of imagery occurs within the confines of
the brain, and is therefore still hypothetical. However, the
behavioural data compiled by questions asked about certain
images are, in fact, empirical and objective. These new theories
force the psychological world to say that one cannot base
psychology purely on observable behavior, if one is truly to probe
the mind"
(Pizzurro, 1998, paragraph 4).
Regarding the concept of cognitivism, Garea (1998) also writes:
"Cognitive psychologists believe that the inner thoughts and the
hypothetical scenarios humans create in their minds, their
consciousness, prove that they are not simply a product of
positive and negative reinforcement and therefore have free will.
But inner thoughts and scenarios are both products of past
experiences and reinforcements and are therefore behaviors and
studied by behaviourists"
(Garea, 1998, paragraph.5).
The above arguments do share the views that behaviourists study
behaviours backed by theories developed from the results of objective
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empirical research. Cognitivism has nevertheless differed from the
behaviourism in one critical aspect. Cognitivists hold the stance that
inferences about the internal cognitive process can be drawn while
observing people' s response resulting from stimulus. From such
inference, the reason leading to such response can hence be explored.
Cognitivists believe that a human' s perception and memory need to be
understood if valid instructions or models on how people attend to an
object, process it through their sense, and store the perceived
information in their memory are to be developed.
3.5.1 From Behaviourism to Cognitivism - A journey from the external
to the internal
Anderson (1996) forwards the notion that the understanding of
behaviour depends virtually on more than one determinant. Behaviours
that a person performs everyday are characterised by conscious
purposiveness. They are goal oriented. Regarding the purposiveness of
orientation of behaviour, Anderson (1996) states that:
"Everyday life is characterized by conscious purposiveness. From
reaching for food to designing an experiment, our actions are
directed at goals. This purposiveness reveals itself partly in our
conscious awareness, partly in he organization of our thought
and action. Everyday life is thus an obvious, seemingly ideal
place to begin, filled with promise for development of cognitive
theory."
(Anderson, 1996, paragraph. 1).
Anderson's (1996) multiple dimensional view on human
behaviour has underscored the complex collaboration between
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introspection and stimulus. Behaviour is a result of internal cognitive
processes that produce those responses.
Human life is full of examples of purposeful and rational action.
It is widely known that crossing the road when the pedestrian-light is
still "Red" is a breach of the traffic rule in Hong Kong. The Hong
Kong Police has always been promoting this safe road-crossing
behaviour. During the safety lectures conducted by the writer in the
recent sixteen years, students had been repeatedly asked whether they
did have the experience of crossing the road with the pedestrian-light
was still "Red", and the answers to this question were "Yes". The
reasons that accounted for such at-risk road crossing behaviour were (a)
there were no police officers in the vicinity or (b) no cars rushing nearby
at that particular moment or (c) the student was in a hurry. It was
interesting to note that almost the same pattern of answers and reasons
were obtained when the same question was posed in the classes.
However, when the question was restructured again by asking whether
the students would still adopt such at-risk road crossing behaviour if
there were no nearby police officers or, no rushing cars, and students
were not in a hurry but this time other people chose to wait for the
"Green" light. Divided answers from the classes were obtained this
time - some preferred to cross the road but some chose to stay with the
group. Students who preferred a safe "waiting behaviour" forwarded
the same answer - to conform to the group's norm.
Despite this road crossing behaviour is a very common behaviour
that happens everyday in the real world, the reasons accounting for its
occurrence are by no mean simple. It is a complex evaluation of the
perceived risk (imminent risk of the incoming car, getting a ticket from
the nearby police), personal needs (to catch up with the time), peer
pressure (waiting with the group for the "Green Light") and social
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obligation (to observe the law). There is no guarantee that the same
road-crossing behaviour would occur every time with the presence of
the same environmental factor that has once reinforced the occurrence of
the former. By the same token, the same safe behaviour could not be
guaranteed every time by repeating the same situational factor (e.g.
incentive programme) that had once motivated that behaviour. The
example of road-crossing behaviour has offered an inspiration to ponder
into the complex process of how people integrate their perception,
memory and environment data in performing a behaviour - It echoes
with Anderson's (1996) notion of multiple determinants for judgment
and action.
To understand how to make workers behave safely, the mere
focus on external factors that stimulate the desired behaviours seem to
be inadequate. Safety professionals must understand human perceptions
and information processing if they are going to develop effective safety
instructions. The study of process includes how individuals perceive,
interpret, and mentally store the information they receive from the
environment seems inevitable if they are going to construct an adequate
model that can effectively predict workers' safe behaviour.
Similar to Anderson and the cognitivist' s introspective notion in
understanding a human' s decision making process, Feyer et al. (1997)
appeal for a comprehensive apprehension of the relationships between
human factors as well as between human factors and other factors to
identify critical points in accident causation. The objective of such
endeavour is not only to describe how accidents occur but also to show
where and how effective remedial measures might be applied.
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3.5.2 The inculcation of cognitivism in occupational safety
Behavioural scientists study behaviour; cognitive scientists study
what generates behaviour. Hamad (1982) describes this relation in a
complementary sense - Cognitive science is theoretical behaviourism or
behaviorism is experimental cognitivism. This theoretical-experimental
scenario advanced by Harard (1982) has underpinned the inextricable
relationships between behaviourism and cognitivism and waved a strong
signal to safety professionals to the appreciation of such relationships
and the role played by cognitivism in promoting workplace safety.
The above literature review of behaviourism and cognitivism has
substantiated the view that behaviourists place workers' actions in the
external environment and their learning history. Cognitivists place the
cause of such action in terms of internal representations and rule within
human (workers) cognition. Cognitivists treat workers as more than
biological machines that react mechanistically to instructions and
environments. They are intelligent creatures that continue to learn
throughout their life spans. The modern world requires personal
understandings and adaptations that cannot be programmed by
inheritance but developed from cognitive interaction with the physical
social and environmental world.
While the behavioural paradigm still dominates the field of
occupational safety, there has , already been a silent conceptual
transformation toward the cognitive paradigm. Geller (1996) forwards
the notion that long-term behaviour change equires people to change
"inside" as well as outside. It is an appeal for behaviourism and
cognitivism to amalgamate. Geller (1996) has also proposed fifty
principles of a TSC depicting a total approach to occupation safety that
encompasses the disciplines of Behaviorism, Cognitivism, Management,
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Education and Ethics. Busse and Johnson (1998), via the analysis of a
helicopter accident in Middlewich, Cheshire on 22 Oct 1996, have
illustrated the importance of including human cognitive errors into the
framework of a cognitive model. Such endeavour allows safety
professionals to investigate and reason about the underlying
psychological causes leading to an accident and allows the reasoning
about actual causes of human error taking full advantage of insights
expressed in cognitive theories. Miller (1996) remarks that although
safety legislation compliance is a prerequisite for occupational safety,
safety training solely for such compliance objective will only produce
short-term, unstable gains in safety promotion. Successful safety
training should prompt the employees to the understanding of how the
training will impact on them and their safe performance - a cognitive
recognition of the process. Safety training must be tied to long-term
behavioural changes in order to be "value added" to an organisation.
Similar to Miller's (1996) warning against the shortfall of compliance
oriented training, Loud (1996) forwards the idea that the traditional
compliance inspections to ensure a safe place of work is an ineffective
deployment of the organisation's resource.
3.5.3 Evidence of cognitivism in Hong Kong occupational safety
strategy
In Hong Kong, the same ideological transformation toward
cognitivism has been evidenced in the changing strategic approach to
occupational safety. In the consultation paper on the review of
industrial safety in Hong Kong (EMB, 1995), the former colonial
administration had accepted the ineffectiveness of the traditional
compliance oriented approach - by enforcement and prosecutions. To
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curb the upsurge of the accident trends in the industrial sectors, the
Government had prepared to work out strategies to transform the current
enforcement practice to a safety management approach in tackling
workplace safety and health issues. The new system worked on the
principle of involving employers and the workers in devising the safety
policy for and monitoring the safety measures at the workplace. It
encouraged employers and employees to manage safety on a
self-regulatory manner through education, training, the promotion of
safety concepts (Safety Awareness and Safe Behaviour) and a better
understanding of the cost of accident and the social obligatory duties in
promoting workplace safety. As a result, it was supposed that there
would be a greater awareness of and incentive for compliance with
workplace safety among all concerned. It targeted the development of a
safety culture at the workplace that would contribute most significantly
to the protection of the workforce in the long run.
After the transfer of the Hong Kong sovereignty in year 1997, the
ex-colonial administration's pledge in occupational safety promotion
was followed by the SAR Government. New legislation requiring
proprietors of industrial undertakings and contractors of construction
sites to implement a safety management system and to conduct safety
audits or safety reviews has been proposed. This new legislation will
detail the scope of application, the key process of a safety management
system, provisions in respect of safety policy, arrangements for safety
committees, the need to conduct safety audits and safety reviews. It
works out the protocol in respect of safety audit, review and the
accreditation of safety auditors. The proposed new "Safety
Management" regulations have incorporated fourteen key elements
forming the core obligation of the management while building up their
safety management system in ensuring health and safety at work. The
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fourteen key elements are listed below:
1. Safety Policy
2. Safety Orgainsation
3. Safety Training
4. In-house safety rules and regulations
5. Safety committee
6. Programme for inspection of hazardous conditions
7. Job Hazard analysis
8. Accident/incident investigation
9. Safety promotion
10. Process control programme
11. Personal protection programme
12. Health assurance programme
13. Evaluation, selection and control of sub-contractor
14. Emergency preparedness
Unlike the other regulations depicted in figure 1.1 most of which
are exclusively job or machine oriented requiring technical endeavours
for the compliance, this new "Safety Management" regulation aims at
the expedition of highly abstracted cognitive intelligence in integrating
the fourteen key elements into a coherent safety management system.
It is fundamentally a multi-disciplinary approach to occupational safety:
an understanding of functions of mind, the application of methodology
and findings of one discipline to the problems of another and their
reconciliation. The new framework is a step towards Cognitivism.
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3.6 The Ways Ahead - A Holistic Approach
It turns out that the problems of occupational safety are far more
complex than they at first seem. The essential problem is that workers or
managements are not learning as much as expected. The compounding
problem may be that safety professionals have been seeking the
solutions with the wrong assumptions and the wrong approach.
The most contemporary suggestions for improving workplace
safety had once been aiming at stepping up enforcement action and
increasing fines. The best idea may be that safety professionals should
think less about regulatory control and more about how workers and
perceive risk and evaluate it against their needs and obligations.
Roysamb (1997) argued that risk appraisals ought to be studied in a
wider context encompassing motivating, cognitive and affective
elements. Raysamb opines that an explicit investigation of separate
effects upon behaviour from psychological attributes of different
behaviour of emotions could supplement the traditional cognitive
theories.
The interdisciplinary connections between the stimulus-response
and introspective aspects of human behaviour is interesting. The
examination of the two dominating schools of thought -- Behaviourism
and Cognitivism -- and their implications in the discipline of
occupational safety in the preceding section has highlighted such forms
of connection. In line with Harnad's (1982) theoretical-experimental
scenario of the behaviourism and cognitivism, Gaines (1994) considers
that behaviourism and cognitivism are not incompatible but in fact
complementing. Such relationship is depicted below:
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"cognitive science does not involve a revolutionary overthrow of
behaviourism but rather a redressing of the balance so that
information flows both within and without the organism are
considered as parts of an overall model... Behaviourism is itself
an information-processing model focusing on the relations
between sequences of inputs and outputs rather than
hypothesizing internal states, and much of cognitive science may
be more accurately viewed as an extension of behaviourism."
(Gaines, 1994, Chapter 3, paragrapyh.6)
The world continues to grow with new concepts and complexity;
and so as the working environment and demands. Maybe it is time for
safety professionals to define a new position of occupational safety in
protecting the workforce. The traditional belief in ensuring a safe
place of work by the sole reliance of a single "canned" preventive
programme composing the mere ingredients of enforcement and
conformity is no longer effective. Workers or employees are not
biologically programmed to know everything that needs to be known
and to behave solely according to pre-determined patterns. The modem
world of work requires personal understandings and adaptations
developed from cognitive interaction with the physical, social, and
environmental world. Behaviour modification interventions treating
human beings as programmable robots are inhumane and bound to fail.
The success of a safety programme depends on many factors and
the environment where it is being applied. Cognitive processes such as
information processing, perception, value system, problem solving and
attitude formation are definitely essential. The apprehension of the
role of social obligations, social interactions, and social influence on
high risk or deviant behaviour is also imperative. An effective
integration of the cognitive concepts into a practical management
programme to create the environment that stimulate the desired safe
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behaviour and inculcate the safety concept and moral obligation is
another side of the same coin in safety promotion. The argument has
strongly suggested a Holistic approach integrating Behaviourism and
Cognitivism for a balanced, sustained and effective safety promotional
strategy.
3.7 Synopsis
The study of human behaviour is a complex endeavour. The
inclusion of the human and social dimensions will make the job even
harder but challenging. Such impetus has inspired the study and
identification of general principles promoting the construction of a safe
behaviour model with a geater degree of transferability across a wide
range of environmental settings.
The examination of behaviour formation and different
psychological theories and models that results in a multidimensional
approach toward the study of safety behaviour will be made in the next
chapters.
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Chapter 4 
Towards a Multi-Dimensional
Safe Behaviour Model
Chapter Summary
Human factors play an inextricable relationship with accident
prevention, any safety behavioural programme should target on the
behaviour and the complexity of the environment in which it is being
operated. Sound theories that can provide valid premises will be
necessary for a successful safety and health intervention. Occupational
safety is a science integrating together different disciplines, a
comprehensive accident prevention strategy using theory as a
framework with multiple dimensions addressing the Person-level,
Situation-level and Environment-level to protect workers by raising
their safety awareness and effect a permanent change in safe behaviours.
An ecological model is a model that emphasises the interconnections of
events and the bi-directionality of effects between organism and
environment. This Ecological Perspective views human development
from a person-in-environment context, emphasising the principle that all
growth and development takes place within the context of relationships.
This multi-level, interactive perspective demonstrates the advantage of
the multi-level intervention that combines behavioural and environment
components. It is a promising area in defining useful guidance for future
intervention research to promote public safety and health.
Chapter 4
	 96
4.1	 The Multi-Level, Interactive Approach to
Occupational Safety
From the mission statement9
 of the Hong Kong LD on
occupational safety and health -- "To ensure that risks to people's safety
and health at work are properly managed by legislation, education and
promotion", the published documents of the OSHI3 such as "Guide to
the Occupational Safety and Health Ordinance", public speeches and
press releases, it is visualised that the administration's perception on the
general notion of occupational safety promotion refers to the attempt to
improve workers' safety at work by a variety of means, including
individual behaviour change, community change and development,
policy and legislation. The emphasis is to address the determinants of
occupational safety, ranging from individual behaviour and motivation
to broad social and organisational factors. The field of occupational
health and safety has long been concerned with physical, chemical and
other workplace hazards and their control. This perspective is
increasingly being enlarged to include the psychosocial and
organisational aspects of work that affect the safety of workers, such as,
relations with supervisors, allocation of control and responsibility, shift
work, payment systems, and styles of management. Such changes can
be witnessed in the introduction of new safety and health regulations
(e.g. The Factories and Industrial Undertakings (Safety Management)
Regulation) proposed by the Hong Kong SAR Government that
emphasis the role of safety management and self- regulatory controls in
9 From the Labour Department Homepage (http://www.info.gov.hk/labourieng/vm/index.htm)
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improving safety and health at work. In this conception of workplace
safety promotion, the workplace is somewhat similar to the catchment
area of a reservoir -- a convenient place to "capture" the elusive adult.
The workplace is where people can be found, and where programmes
for profit making and safety can be offered. People are often
conveniently gathered together in particular places, and there is a whole
institutional structure at hand for access, communication, persuasion and
to facilitate the growth of the organisation and the fulfilment of
individual goals.
Behaviour is embedded in the organisation. Safety is a function
of behaviour and work performance is a function of behaviour (Reed,
1996). That is, environment affects behaviour. So, even though safety
promotion may be concerned with general issues such as hearing
protection, or wearing of a safety belt while working at height, it cannot
successfully do this if it ignores the workplace as a contributing factor to
these risks. For example, smoking cessation programmes that ignore the
role of occupational stress or organisational culture in smoking
behaviour are missing the boat. It is hence essential to recognise that the
site of safety promotion is absolutely central to its practice. Programmes
cannot be offered as though they were independent of the environment
in which they are being offered.
It is imperative to bear in mind that a workplace is neither a
school nor an institution with self-contained environments. It is a setting
with many unique characteristics that have important implications for
the safety promotion enterprise. A workplace is often a profit-centered
organisation albject to the imperatives and pressures of the capitalist
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market economy of which it is a part. This focus on profit has many
implications:
• Safety may not be high on the priority list of management,
and it may not even be on the priority list for workers who
may trade off safety concerns for job security.
• Relationships in the workplace are governed by the social
interactions between employment and production. This
means that there are expectations associated with who has
the right to tell whom what to do and how. Most
importantly it means that the focuses for both management
and workers are profit oriented. Workers and management
have generally different interests and goals, and they may
be in conflict, especially in relation to safety issues that
affect their profits. For example, from management's point
of view, they may consider that they have discharged their
legal obligation by providing safety belts to workers and so
far when production is not jeopardised, it is up to them to
wear it or not. The employees, of course, may prefer not to
wear the safety equipment for the sake of comfort but
having the management held responsible if an accident
happens.
Krause (2000) points out that traditional approaches cannot
achieve continuous improvement in safety performance. The most
significant exposure to injury occurs during the performance of
site-specific at-risk behaviours. The traditional approaches miss this
valuable opportunity to identify the root problem and promote safety by
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relying solely on injury rates or by trusting punishments in motivating
safety consciousness. Behaviour-Based approaches to safety that can
provide mangers with explicit yardsticks and validity to model their
safety functions appears to be the reliable ground for safety and health
improvement. Regarding the manager's role in promoting the safety
and health of his workplaces, Krause (2000) stresses that managers have
several crucial functions in Behaviour-Based safety. They should
support ongoing wage-roll input, integrate supervisors into the effort,
and allocate resources to overcome barriers identified by the
Behaviour-Based safety effort. From Krause's (2000) argument,
addressing behavioural safety issues in the workplace requires the
understanding of the nature of the workplace as a setting for
safety-related interventions, and of how work and the workplace
motivate workers' safe performance. It seems appropriate to equate
occupational safety with the statement "knowing and perceiving that are
integrative" or holistic.
Regarding the meaning of "Holistic", the Center for Theology
and the Natural Sciences (CTNS) defines it as:
"A wide-reaching term, designating views in which the
individual elements of a system are determined by their
relations to all other elements of that system. Being highly
relational, holistic theories do not see the sum of the parts as
adding up to the whole. In addition to the individual parts of a
system, there are "emergent," or "arising," properties that add
to or transform the individual parts. As such, holistic theories
claim that no element of a system can exist apart from the
system in which it is a part. Holistic theories can be found in
philosophical, religious, social, or scientific doctrines."
(CTNS, 1999)
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From CTNS definition, holistic means a view that rejects the
separation of nature and society into distinct and isolated realms. It
demands the recognition of the components of a system and the relations
among them in maintaining the system. When applying the concept to
the field of occupational safety, it requires a collective understanding of
the individual, community and environment of an organisation and how
such components can work together for a valuable (safety) outcome.
This kind of knowledge involves a variety of disciplines and
perspectives that can work in concert for common sustainable goals.
In simple words, such a holistic concept demands that when safety
intervention and strategies are to be deployed, all functions and
components (e.g. human factors, machinery, work process and
management functions) making up the organisation should be
considered in totality.
4.2	 Foundation of Applying Theories in the Promotion
of Safe Behaviour
4.2.1 The inextricable relationship of human factor in accident
prevention
Human factors play important roles in most of the processes
leading up to accidents and in the majority of measures aimed at
accident prevention. An analysis of a number of the major disasters
such as the car ferry (Herald of Free Enterprise), the offshore operations
(Piper Alpha), or the Boeing 737-400 accident (Kegworth Disaster) have
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revealed that mere targeting on engineering or technological control is
too inadequate in protecting human life.
Hale (1998) points out that models of the accident process
should provide clear guidance about the links between human actions
and accidents. Such consideration will enable a systematic accident
investigation. An understanding of these links enables the predictions
about the effect of changes in the design and layout of workplaces,
training, selection and motivation of workers and managers, and in the
organisation of work and management safety systems.
Then, how does behavioural change occur? This question
probably has as many answers as there are diverse populations and
cultures. Glanz and Rimer (1995) have pointed out that although public
health and health promotional programme can attain the objective in
improving health, reducing disease, caring the well-being and
self-sufficiency of individual, families, and communitie s, they are in fact
not all effective and successful. Glanz and Rimer (1995) further
emphasise that health programmes that are most likely to succeed are
based on a clear understanding of the targeted health behaviours and
their environmental context. Such programmes should be developed
and managed using strategic planning models, and required continual
improvement through meaningfUl evaluation. To achieve such
excellence, Glanz and Rimer (1995) plainly admit the necessity of
applying sound theories in providing valid premises for programme
planners in various stages of planning, implementing, and evaluating an
intervention.
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4.2.2 The role of theory in accident prevention
The application of theories and principles in accident
prevention and behaviour change have been proved to be useful in some
areas of safety promotion and behaviour change. Sulzer-Azaroff, Harris
and McCann (1994) had reviewed 44 performance management safety
interventions and identified that there were many examples of theory
applications in researches. Theories can offer safety programme
planners a framework for the goals of an intervention, or help explain
aspects of risk-taking behaviour when working with a new population.
Using theories to design prevention interventions can help improve
programmes, saving valuable time and resources. Glanz and Rimer
(1995) also consider that theories can help professionals understand the
nature of targeted health behaviours as well as the dynamics driving
such behaviour. Theories can also provide academic clues for the
processes of behavioural changes and the effects of external influences.
Supporting the notion of applying theories in explaining human
behaviour, the Nevada HIV Prevention Community Planning Group
(CPG) (2001) also writes:
"An effective health promotion programme must be grounded in
theory. There are many reasons why theory is important. One of
the major reasons is that theory explains human behaviour and
suggests ways to achieve behavioural change. A good theory is
applicable across a wide variety of populations and settings. If
carefully selected and applied, it can help predict what
consequences various programmes and interventions are likely to
have, even in situations never before encountered. Because of this,
a good theory can save a lot of wasted time, effort, and
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resources."
(CPG, 2001, Chapter.6: paragraph. 1)
From the above arguments, it is visualised that a proficient
application of theories can thus help safety professionals to identify the
most suitable targets for safety programmes, the methods for
accomplishing change, and the outcomes for evaluation. A suitable
choice of appropriate theory and model can assist the explanation why
people behave, suggest ways to achieve changes and aid in all stages of
the behavioural intervention programmes.
4.2.3 Fitting theories to the field of promoting safety behaviour
According to the Office of Behavioural and Social Sciences
Research (OBSSR), behavioural and social sciences research is a large
multi-disciplinary activity employing a variety of methodological
approaches. OBSSR (2000) defines behavioural and social science
research as:
"a large, multifaceted field, encompassing a wide array of
disciplines. The field employs a variety of methodological
approaches including: surveys and questionnaires, interviews,
randomised clinical trials, direct observation, physiological
manipulations and recording, descriptive methods, laboratory
and field experiments, standardised tests, economic analyses,
statistical modelling, ethnography, and evaluation.
(OBSSR, 2000, paragraph. 2)
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OBSSR further points out that behavioural and social sciences
research is not confined to a set of disciplines or methodological
approaches but defined by substantive areas of research that go beyond
disciplinary and methodological boundaries. OBSSR (2000) further
elaborates the characteristic of social and behavioural sciences research
as:" an emphasis on theory-driven research; the search for general
principles of behavioural and social functioning; the importance
ascribed to a developmental, life span perspective; an emphasis on
individual variation, and variation across socio-demographic categories
such as gender, age, and socio-cultural status; and a focus on both the
social and biological context of behaviour" (paragraph. 1).
From the OBSSR's definition, it is envisaged that a social and
behavioural research is a method for conceptualising complex social and
behavioural phenomena. It is an application of theory about human
behaviour from which testable hypotheses are formed, tested, and
verified or rejected. Researchers try to explain how or why things
happen in the manner observed. After surviving extensive testing and
verifications and when competing hypotheses have been rejected, a
hypothesis may become a theory that can provide useful explanation to
behavioural issues and guide the formation of safety health intervention
programmes.
Occupational safety is a science in itself. It encompasses
disciplines of engineering, management, education, psychology,
ergonomics and many others (Kam, 1995). The great range of
disciplines involved has implied a complex consideration 'of the cultural,
social, environment and individual factors before a behavioural theory
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can claim itself to be a successful theory in promoting safe behaviour in
the workplace. In almost the same line as Kam (1995), The National
Institutes of Health (NIH) (1997) also criticises that although a variety
of theoretical models or theories have been developed to describe the
process of health behavioural change, their potential has not been fully
explored when behavioural interventions are being designed. An
investigation of the utility of such theoretical models remains an
important challenge to health professionals. Echoing with NIH's (1997)
concept, Glanz and Rimer (1995) are of the opinion that there exists no
single theory that dominates the field of health education and promotion
without considering the complex integration of the social and personal
factors that an individual is experiencing. Some situations involve a
combination of biological and social factors, whereas some theories may
target at individuals as the basic unit of change. Some may concentrate
on organisations or cultures. In view of the difference in frames of
reference, theories that prevailed in the past may become obsolete now.
Glanz and Rimer (1995) further remark that depending on the area of
application and the type of behaviour involved, different theoretical
frameworks would have a good fit and practicality with specificity.
Some theories may overlap, and some could be seen as if they can fit
"within" broader models. It is not 'surprising to note that more than one
theory is needed to adequately address an issue. Professionals are
required to equip themselves with a rich knowledge of theories and
know-how to improve their expertise in their fields. According to
Glanz and Rimer's (1995) a "Good Fit" theory should. comprise the
following criteria:
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• "Logical
• Consistent with everyday observations
• Similar to those used in previous successful process or
examples that have been or heard about
• Support by past research in the same area or related ideas
• It won't fit a square peg into a round hole"
(Glanz and Rimer, 1995, Chapter.1)
The views of Glanz and Rimer (1995), NIH (1997) on
behavioural studies are generic concepts of behavioural changes. They
appeal to researchers and professionals to analyse the "fitness" of a
theory or model with the issue which is being worked with. They also
bring out an important message that effective behavioural studies or
interventions should be "Holistic".
From the above arguments, it seems appropriate to conclude
that a comprehensive accident prevention strategy uses multiple
elements to protect workers by raising their safety awareness and
effecting a permanent change in safe behaviours should be the ultimate
aim. Using theory as a basic platform, safety professionals can take a
closer look at programme design. Establishing firm groundwork for
programme evaluation that can trengthen justification, promote the
efficient use of resources, improve accountability, and help establishing
programme credibility. This synthesis can result in more cost effective
time and life saving programmes.
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4.3	 The Multi-Dimensional Approach to study
Behaviour
The Centers for Disease Control and Prevention (CDC) of the
U.S. Department of Health and Human Services has, in the report of the
Surgeon General on "Physical Activity and Health" (1996), commented
that there have been numerous theories and models used in behavioural
and social science research on physical activity with different
approaches and applicability. Some target primarily on behavioural
study rather than guides for designing interventions. Others were
constructed with special applications to develop interventions or
researches. Since most of these theories and models are developed to
explain the behaviour of individuals and to guide individual and small
group intervention programmes, their applicability may have been
confined and limited when trying to understand the behaviour of the
populations or designing community wide interventions (CDC, 1996).
A closer look at the CDC's (1996) comment may prompt the notion that
there are at least three bvels of human and social dimensions at which
behavioural interventions have been targetted. There are the individual,
the group and the community.
Almost in the same line as CDC (1996), Pentz (1996) when
examining the multi-component programmes in preventing drug abuse
through the community also reviewed three similar levels of behavioural
theory applications. These are the Person-level, Situation-level and
Environment-level of behavioural change theories. 	 The levels
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identified by Pentz are spelt out below:
Person-level (P) theories of behaviour change are aimed at
changing personal attitudes, value and consequences of the
target behaviour. Such an approach is more effective than
merely focusing on changing knowledge or by providing
information about the behaviour. Theories of cognitive problem
solving and intentions suggest that skills training and public
commitments against the adoption of a particular behaviour can
produce an effect on an individual's decision and intentions to
perform that behaviour.
Situation-level (S) theories of behaviour change focus on
interpersonal and group behaviour. Examples of effective
theories are the social influence theories such as social learning
theory, self-efficacy theory, and social normative expectancy
value theory. These theories work on the tenet that undesired
behaviour could be prevented or changed by educating the
individual in how to deal with social pressures and norms.
Interactive programme implementation methods are considered
to be more effective in changing behaviour than didactic
methods.
Environment-level (E) theories target at changing the
community norms. A successful approach depends on the
diffusion of information, prevention programmes. and messages.
Empowering community leaders to take responsibility in
Chapter 4
	 109
influencing the change of the undesired behaviour (e.g. drug
taking) could also make prevention programmes effective in
behavioural changes. Suggested by Pentz (1996), these theories
include diffusion of innovation, organisational change, mass
communication, and empowerment theories.
For a successful community health promotion programme,
Pentz (1996) considers that all three levels of these theories should be
integrated in the aspects of concept, design, implementation, and
evaluation. Regarding this multi-component approach, Pentz (1996)
writes:
'73-level theories explain how the norms, attitudes, and
behaviours of individuals can be changed. Programmes based
on these theories, if implemented with successively larger
groups and populations, are likely to change perceived group
norms and actual community norms as well, according to S and
E-level theories. Programmes incorporating S-level theories
build peer and family support for prevention practices.
Incorporating E-level theories extends prevention messages,
norms, support, and resources to the community. E-level
theories also improve the likelihood that programmes will be
maintained or institutionalised over the long term.
(Pentz, 1996, paragraph.11).
Echoes with Pentz (1996) and CDC's (1996) notion of the
application of a Multi-Dimensional theory in understanding human
behaviour, Pandina (1996) when examining various risk and protective
factor models in the prevention of adolescent drug use, points out that
factor patterns vary. Some factors may exhibit influential effects for
some individuals or groups displaying similar characteristics. There is
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no single factor from any discipline (e.g. biological, behavioural, or
environmental) that can be consistently identified as the single
dominating factor, either risk or protective in regulating risk
susceptibility. Some clusters of factors may be more influential in
developing a particular type of behaviour. Further, various stages and
phases in pursuing targeted health behaviours and outcomes may be
influenced differentially by distinctive factor constellations.
In the field of workplace safety, DeJoy (1996) is critical of
researches on workplace self-protective behaviour that have been
piecemeal and atheoretical. DeJoy (1996) also notices that the studies
can be broadly categorised into three approaches that are very similar to
Pentz's (1996) three levels of theories. First, a number of studies have
been examining the interplay between various employee characteristics
with safety performance and injury experience. Similar to Pentz's (1996)
Person-level (P) theories of behaviour change, these studies target on
hazard and safety-related attitudes and beliefs, personality dimensions
and risk-taking tendencies, subjective risk assessments, job demands
and other stressors. A second category of studies has been aiming at the
modification of the safety-related behaviour of workers through the use
of contingent reinforcement or operant-based approaches. Almost with
the same vein as Pentz's (1996) Situation-Level (S) theories addressing
peer influence for prevention. practices, DeJoy (1996) points out that
feedback, goal setting, social recognition, praise, incentives and rewards
are typical examples of the reinforcer. The third group of studies has
focused on the co-relations that may exist between: good safety
performance and factors of organisation and environment. These
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studies have sought to identify the programmatic features of effective
safety programmes or the major dimensions of positive or supportive
organisational safety climates that are similar to Pentz's (1996)
Environment-level (E) theories advocates. The three research
categories identified by DeJoy (1996) have depicted an explicit
multi-level scenario in considering safety intervention and programmes.
Anyhow, DeJoy (1996) still expresses his reservation about the
adequacy of such researches because these researches did not provide a
comprehensive understanding of worker self-protection, comparability
and generalisation across these studies were also limited. The interplay
of individual and organisational factors influencing the safety-related
actions of workers in the workplace was not fully addressed. Targeting
at the shortfalls identified, DeJoy (1996) hence proposes an integrative
framework that conceptualises self-protective behaviour as consisting of
four stages or phases of hazard appraisal, deciding making, initiation
and adherence. He also proposes threat-related beliefs, response
efficacy, self-efficacy, facilitating conditions and safety climate as the
five general constructs of primary or secondary importance at each of
the stages. The framework proposed by DeJoy (1996) highlights the
need to target interventions to each of the aforesaid stages. Particular
emphasis is also assigned to environmental or situational factors in
motivating and reinforcing self-protective behaviour in the workplace.
The message brought forth by CDC (1996), DeJoy (1996),
Pentz (1996) and Pandina (1996) is apparent — there is no single theory
that can explain the complex human nature. Their ideas-have waved a
signal to safety researchers that a Multi-Dimensional approach should
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be adopted when developing models of safe human behaviour for use in
workplaces or similar simulations. They have drawn the researchers'
attention to the fact that it is not possible to create a simple model or
architecture that can meet all the strata within the context of human
nature and its interaction with the environment. Prevention models and
the preventive intervention strategies should be aimed not only at
influencing individuals and individual behaviour but the wider
environment or the social context in which behaviour occurs.
Behavioural interventions based on models or theories taking account of
multi-levels, encompassing the individual to the public, stressing the
interaction and integration of factors within and across levels seems to
be a to contemporary approach. Their arguments also highlight the
importance of approaching safety and health problems at multiple levels,
and stressing the interaction and integration of factors within and across
levels. It strongly suggests that integrating organisational change
strategies with individual change strategies is critical for a focused,
enduring and effective preventive effort. This approach has been
referred to as an Ecological Perspective (Glanz & Rimer, 1995) or,
person-in-environment model by Gilchrist (1994).
Occupational safety is a good example for the complexity that
safety professionals are facing. It comprises technology as well as
cultural anthropology, sociology as well as ethnicity, ecology as well as
psychology. If people want to understand the structure and mechanisms
of health and safety in the workplaces, the concept of an "Ecological
Perspective" should come into play and the boundary of study has to be
broadened as much as possible to analyse the complexity in question.
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4.4	 The
	
Ecological	 Perspective	 The
Person-and-Environment Consideration
4.4.1 The "Ecological Perspective"
Brown (1999) points out that behaviour does not occur within a
vacuum. The defining feature of an ecological- model is the integrated
consideration of the physical environment and its relationship to people
at individual, interpersonal, organisational and community levels. It
views human development from a person-in-environment perspective
and emphasises that all growth and development takes place within the
context of relationships.
Pertaining to health promotion, Glanz & Rimer (1995) define
"Ecological Perspective" as:
"Contemporary health promotion includes not only educational
activities but also advocacy, organisational change efforts,
policy development, economic supports, environmental change,
and multi-method programs. This highlights the importance of
approaching public health problems at multiple levels, and
stressing the interaction and integration of factors within and
across levels. This approach has been referred to as an
Ecological Perspective."
(Glanz & Rimer, 1995, Chapter.2)
Connard and Novick (1996) explain that an ecological model is
a model that emphasises the interconnections of events and the mutual
effect between organism and environment. A useful concept for
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understanding this view of development is the "goodness of the fit"
model depicting the dependence between the needs and resources of an
individual, the demands, supports and resources offered by the
surrounding environment. Hansen (1997) also considers that instead of
looking for causes within the individual or the way the individual
interacts socially, attention should be focused on the social system itself
and how it affects individuals. Some causes of at-risk behaviour (e.g.
drug abuse) may lie within the individual, but the effect of the social
influence upon the individual should not be ignored. Hansen's (1997)
view has substantiated the view of the "Ecological Perspective" and
underpinned the reciprocal cause-and-effect relationship between the
individual and the surrounding environment. Individual behaviours are
mainly the result of socialisation; to change the behaviour, the social
institutions shaping the behaviour should also be changed.
Gilchrist (1994) also noted that this ecological or
person-in-environment model, founded on multiple components such as
policies, practices, and social norms addressing both individuals and the
community, is the most recent development in prevention theory and
programme development. It involves recognition of the critical
importance of the environment in shaping and maintaining hdividuals'
behaviour.
The "Ecological Perspective" has highlighted a number of key
concepts when studying behaviour. First, behaviour is affected by
multiple factors. Secondly the key concept refers to the interplay
between individuals and their environments; that is the sOcialisation of
behaviour. The third concept is the advocacy of the multi-level approach
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integrating the personal and environmental factors as the starting points
for behavioural intervention in the formulation of health and safety
strategies (Brown, 1999; Glanz & Rimer, 1995; Connard & Novick,
1996).
In terms of the interaction between the individual and the
surroundings, Glanz & Rimer (1995) have identified five distinct sets of
factors which interact in complementary ways in the "Ecological
Perspective". The five levels of influence are:
1. "Intrapersonal Factors: individual characteristics that
influence behaviour, such as knowledge, attitudes, beliefs,
and personality traits.
2. Interpersonal Factors: interpersonal processes, and
primary groups including family, friends, peers that provide
social identity, support, and role definition.
3. Institutional Factors: rules, regulations, policies, and
informal structures, which may constrain or promote
recommended behaviours.
4. Community Factors: social networks and norms, or
standards, which exist as formal or informal among
individuals, groups, and organisations.
5. Public Policy: local, ,state, federal policies and laws that
regulate or support healthy actions and practices for
disease prevention, early detection, control, and
management."
(Glanz and Rimer, 1995, Chapter.2)
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Glanz and Rimer (1995) have underpinned that this multi-level
interactive perspective has clearly demonstrated the advantage and
necessity of a multi-level intervention that combines behavioural and
environmental components. It has prompted researchers to examine
social and behavioural science theories and research methods to
understand health and safety problems and develop interventions to
reduce or alleviate those problems. Intervention strategies with this
multi-level framework will enable the understanding of the contrasts
among and integration of several social and behavioural science
approaches to problem-solving in occupational safety and health, and
particularly how to use such tools and knowledge to achieve these goals.
&mulling the concepts on the "Ecological Perspective" forwarded by
Brown (1999), Connard & Novick (1996), Glanz & Rimer (1995),
Gilchrist (1994) and Hansen (1997), the "Ecological Perspective"
represents the balancing point or "Goodness-of-fit" between the
individual and their interaction with their environment. It encompasses a
set of objects (people and environment), together with the relationships
between them.
4.4.2 Research evidence supporting the "Ecological" model
Apart from the field of health and safety, the concept of the
"Ecological" model has a wide range of applications. Such notions can
be proved any time by a simple internet search that will return with
thousands of results showing the relevancy in the fields of
environmental control, design, town planning, education and social
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work. A few citations may illustrate the model's popularity and
applicability.
In the exploration of the new research and policy directions in
changing the occupational health of the American workplaces, Stokols,
Pelletier & Fielding (1996) have noticed that when viewed from an
ecological perspective on worksite health, directions are organised
around three major themes: (1) the joint influence of physical and social
environmental factors on occupational health; (2) the effects of
non-occupational settings on employee's well-being and the implications
of recent changes in these settings for worksite health programmes; and
(3) methodological issues in the design and evaluation of worksite
health programmes. There has been evidence showing a paradigmatic
changes from the individual focused health programme to a broader
perspective emphasising the joint impact of the physical and social
environment at work, job-person fit, and work policies on employee
well-being. Future researches examining these employment-related
factors that encompass the joint health influences of changes in work
organisations, regulatory requirements, household structures, and the
medical care system are also needed.
Gilchrist (1994) reports that the drug prevention Project
"STAR" (Students Taught Awareness and Resistance) launched in
Kansas City and Indianapolis that aims to build a widespread
environment change by trying to influence several layers of a
community simultaneously can be regarded as the most ambitious and
best-known project. The project adopts a person-in-environment
approach. After implementing for three years with the combination of
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mass media, teacher training, school-based cognitive and behavioural
skills training for children, parent education, community organising
activities (including training key community leaders in drug-prevention
strategies and methods), and community health policy analysis and
change activities, organisers of the project have reported stable
reductions in high school students' use of cigarettes and marijuana. The
success of the Project STAR has prompted researchers to look for the
inextricable relationships between an individual's behaviour with
different strata of the community (e.g., school, parents, media,
community norms). It appeals to simultaneous changes in several
important channels of influence on youths' behaviour.
Gonzalez (1994) has combined several theoretical models that
have implications for college drug prevention work and proposes his
own Integrated Theoretical Model for Alcohol and Drug Prevention
(ITMADP) framework. Gonzalez's ITMADP encompasses individual
motivation, interpersonal, social skills acquisition, efficacy expectations,
and interactions with the environment as predictors of alcohol and other
drug use behaviour. The practical aspects of the ITMADP are evidenced
by its applicability to planning and evaluation of preventive educational
efforts at various levels of intervention; but Gonzalez (1994) considers
the model still needs to be appliea and evaluated in a comprehensive,
campus wide approach.
Kuh (1994) also summarises research on the influence of
collegiate environments on students' use of alcohol and suggests ways to
create environmental conditions that foster positive, health-enhancing
behaviours. He defines "health-enhancing environments" as campus
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settings in which the institution's philosophy, culture, physical spaces,
policies, practices, students, faculty, and staff foster the responsible use
of alcohol for legal drinkers. Kuh (1994) opines that behaviour and
environment are reciprocally deterministic, a consistent pattern of
behaviour can be disclosed if the environmental stimulus eliciting the
same behaviour is maintained. The environment of any setting (e.g.
college campus) is not a single culture but consists of a number of
sub-environments that should be identified and the relationships existing
in between them should be studied.
Simons-Morton et al. (1988) have advanced a model with three
levels (individual, organisational, and governmental) in four settings
(schools, worksites, health care institutions, and communities).
Interventions simultaneously aiming at these levels and settings may be
expected to produce greater and more stable changes of the subjects'
current health promoting behaviour. Similarly, McLeroy et al. (1988),
have proposed a model that encompasses several levels of influences on
health behaviours: intrapersonal factors, interpersonal and group factors,
institutional factors, community factors, and public policy. Approaches
emphasising the creation of supportive environments with the
development of personal skills and the reorientation of health services
could increase people's participation in physical activity have also been
proposed by McLeroy et al. (1988) & Stokols (1992).
When reviewing the predictive power of the cognitive constructs
such as self-efficacy, self-esteem, outcome expectancies, health value,
and locus of control on the health and diet-related behavidur. s, AbuSabha
(1997) discovered that self-efficacy is a good predictor of health
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behaviour and locus of control is less conclusive. One of the
observations drawn from AbuSabha's (1997) review work is that these
predictors of behaviour change should not be used in isolation but rather
in a simultaneous manner to explain complex food and diet-related
behaviours. AbuSabha (1997) also forwarded the notion that in order
to form a more powerful, comprehensive model for behaviour change,
available theories and models of different disciplines should be
systematically integrated to explore new areas for studying human
behaviour.
The above evidence, though not an exhaustive picture of the
worldwide researches employing the ecological concept, have
nevertheless justified the sufficiency in supporting the rotion that the
"Ecological Perspective" is a promising area in defining useful guidance
for future intervention research to promote workplaces' safety and
health.
4.5	 The Conceptual Basis for the construction of a
Multi-Dimensional Safe Behaviour Model
This study has so far established arguments in targeting human
behaviour as the root cause for accident causation, integrating
behaviourism and cognitivism for a holistic approach to occupational
safety and justifying the multi-levels approach to apprehend the
interplay between the individual and the surrounding in order to
understanding human behaviour. What goes next will be the
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examination of the implications of various psychological theories and
models in health and safety promotion for the construction of a
Multi-Dimensional Safe Behaviour Model in explaining workers' safe
behaviours.
Any theory of safety and health promotion useful in workplace
settings must be practical and comprehensive. As suggested above, a
comprehensive theory must account for (1) the individual's internal
dimensions such as knowledge, experience, attitudes and motivations
that influence the safety and health behaviour and (2) the environment
or settings in which the desired behaviour occurs. Both types of
elements, the person and the environment are interactive and
interdependent. Thus the most effective strategies are those that deal
with both. Gains made in one will produce gains in the other.
To fulfil the study's objective, the number of psychological
models and theories that should be reviewed before justifying its
sufficiency in the coverage remains a problem. Every time when a
textbook on psychology or sociology is opened, it is not surprising to
find an overwhelming number of theories and models explaining human
behaviour and cognition from different perspectives -- how many
theories should be examined? Geller (1996) has the similar impression
that theories, research, and tools in psychology are so vast and often so
complex that it can be an overwhelming task to select a theory or set of
principle. The solution to the problem is neither simple *nor explicit.
In order to place this thesis in a scientific and academic perspective,
what can be done in this study is to focus on the theories and models
that are considered to have substantial impact on safety and health
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promotion strategies and have the widest applicability in the field as
much as possible.
Fortunately, the ecological framework has formed the
conceptual basis of this project. The intrapersonal, interpersonal,
institutional, community, and public factors have defined a clear
boundary for the survey of various psychological theories and models.
A literature review around this multi-level framework will allow the
understanding of the contrasts among and integration of several social
and behavioural science approaches to problem solving in public safety
and health, and particularly how to use social and behavioural science
theory, research, and practice models to achieve these goals.
Based on the arguments 93 far advanced, this chapter is to be
concluded with the following observations:
• Safety behaviours are multi-causal and complex. They
involve a broad range of psychological, sociological,
cultural, organisational, economic, and political factors.
• The ecological perspective has provided a useful framework
in understanding the nature of safety problems in the
workplaces and the contribution that personal, group, and
population behaviours make to the development and
solution of those problems.
• Social and behavioural interventions based on social and
behavioural science theories and empirical research are
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effective in preventing public health and safety problems.
• Instead of addressing safety and health problem at the
individual level, collaborative working relationships across
different disciplines are often the most effective method for
understanding or preventing the problems - whether these
originate at the individual, organisational, community, or
population level.
Finally, Glanz and Rimer's (1995) recommendations . to
examine theories and their applications in three levels consistent with
the "Ecological Perspective": individual (intrapersonal),
interpersonal, and community are to be adopted in the next chapter.
According to Glanz and Rimer, the third level (community)
represents the combined elements of institutional factors, community
factors, and public policy. It represents a composite of factors related
to larger social structures, which share common aspects under the
general heading of "community."
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Chapter 5
Major Theoretical Models of
Behavioural Changes: A Literature Review 
Chapter Summary
This chapter aims to examine various psychological theories and
models identified under the Ecological Perspective of the Intrapersonal,
Interpersonal and Community Level. A total of 9 such theories and models
are focused for review. As a consistent format of review, the review of
the selected theories and models will fulfil the objectives on the theoretical
premise in which they are behaviourally or cognitively founded; the extent
to which they are multidimensional; the degree of empirical support for the
model; and finally the key constructs will be identified for predicting and
intervening in the promotion of safety behaviours. A total of thirteen
behavioural variables are identified and are put together for the
construction of a Multi-Dimensional Safe Behaviour Model.
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5.1	 Behavioural Models and Theories - The Ecological
Perspective
The Ecological Perspective depicted in the previous chapter has
laid an academic foundation supporting a comprehensive approach
integrating organisational change strategies with that of the individual
when health and safety intervention - is intended. The
person-and-environment consideration focusing on the dynamic interaction
between the person and the environment has blended together theories
cutting across the boundary of individual and the environment. Such an
approach allows an understanding of how a social environment supports
and sustains individual behavioural change and vice versa.
To place this project in a scientific perspective, it is necessary to
get hold of up-to-date information on the current theories and models that
have an extensive application in health and safety researches and
interventions.
The three levels of influence for safety and health related
behaviours -- (1) Intrapersonal; (2) Interpersonal and (3) Community --
identified by Glanz and Rimer (1995), have delineated an explicit
framework for a structured survey of the psychological theories and models
when behaviour is being studied. They also provide a basic foundation
for this study in selecting the behavioural variables for the construction of
the Multi-Dimensional Safe Behaviour Model. The conceptual boundary
of each of the identified level of models and theories are outlined below
(Glanz and Rimer, 1995):
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Intrapersonal Level
Theories or models at this level address factors within the
"Individual" such as knowledge, attitude, belief, past experience,
motivations. The Individual forms the basic unit of a community,
such as the workplace. Thus intrapersonal level models can offer
a starting point in studying workers safe behaviour. The
theories and models selected under this level are:
1. Health Belief Model
2. Transtheoretical Model
3. Health Locus of Control
4. AIDS Risk Reduction Model
Interpersonal Level
Peoples interact within a community. People are both
influenced by, and influential in, their social environment.
Theories of this level look after the interplay between an
individual and the environment. Factors relating to an
individual' s experience and perceptions of their environment in
combination with their personal characteristics such as social
support, peer' s norms, attitudes, efficacy belief are addressed.
Theories selected under this category are:
1. Theory of Reasoned Action
2. Theory of Planned Behaviour
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3.	 Social Cognition Theory
Community Level
Safety and health initiatives are designed to serve communities
instead of a single individual. Glanz & Rimer (1995) consider
that Community Organization has its roots in theories of social
networks and support. It emphasises active participation and the
development of communities that can better evaluate and solve
health and social problems. It is the process by which
community groups are helped to identify common problems or
goals, mobilise resources, and develop and implement strategies
for reaching their goals. In the case of safety and health, it seeks
to effect community-wide change strategies in installing safety
and health related behaviours by organising communities to
define their associated problems. Theories selected under this
category are:
1. Diffusion of Innovations Theory
2. Community Organisation
The above nine selected theories and categorisations are reported
to be useful to academics and professionals in that they suggest specific
areas for the design of safety and health programmes. The theories and
models are selected after surveying various literature, reports and websites
and are considered to have the widest applicability in the fields of safety
and health producing substantial impacts on promotion strategies (Amaro,
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1994; Brown, 1999; CDC, 1996; Denison, 1996; Estrada, 1994; Fisher &
Fisher, 2001; Getty & Evers, 1997; Glanz & Rimer, 1995; Gonzalez, 1994;
Gonzalez, 1997; Himberg, 1996; King, 1999; NIFI, 1993 & Wilkerson,
1996). Although the theories are separately categorised under different
headings of the Ecological Perspective, they are not mutually exclusive and
many may cut across the boundaries and operate simultaneously in
influencing behaviour.
Glanz and Rimer (1995) write, "Theory also helps us think of
ideas we might never have considered. And, when we look at multiple
theories, it helps us to keep our minds open and disciplined at once,
resulting in more effective programs. While theory alone does not produce
effective programs, theory-based planning, implementation, and
monitoring does." (part I, paragraph. 4). Alongside with Glanz and
Rimer's views, it is not the intention of this project to review the entire
available empirical researches nor to conclude that one theory or concept is
better than the other. Its goal is to identify, through the examination of
such an academic inventory, variables (cognitive and social) leading to a
more accurate prediction of safety and related behaviour. The study
should eventually lead to models of greater generalisability and suggest
initiatives that boost prevention interventions and strategies. It might also
be useful to see theories as a continuum of models moving from the strictly
individually centered to the level of the environmentally focused.
The review of the selected theories and models will basically
fulfil the objectives on the theoretical premise in which they are
behaviourally or cognitively founded, the extent to which they are
multidimensional, the degree of empirical support for the model and finally
the key behavioural variables to be identified for the construction of the
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Multi-Dimensional Safe Behaviour Model of this study. As theories
differ in respect of purposes, approaches as well as knowledge foundations,
the above evaluation criteria aim to lay down a brief structural framework
for the literature review. Slight deviation from the evaluation criteria
might be necessary to suit the nature the theory.
5.2	 Review of the Behavioural Theories and Models
5.2.1	 The Intrapersonal Level - The Health Belief Module (IIBM)
5.2.1.1 The behavioural and cognitive foundation of the HBM
The Health Belief Model (HEM) is a psychological model that
attempts to explain and predict health behaviours by targeting on the
attitudes and beliefs of individuals. It was developed in the 1950s as part of
an effort by social psychologists (G. Hochbaum, S. Kegels & I..
Rosenstock) in the United States Public Health Service to explain why
people failed b participate in programmes designed to prevent or detect
disease (e.g., a free and conveniently located tuberculosis screening
project). Since then, the HEM has been widely applied to explore a variety
of health behaviours, including sexual risk (Brown, 1999; Denison, 1996).
The HBM has been applied to study all types of health behaviour.
It is a model of conscious decision-making linking socio-psychological
theories to a person's capability to choose among alternative health
behaviours. The idea of liBM was originated from Lewin's theory of goal
setting in the level-of-aspiration situation (cited in Gonzalez, 1997). Lewin
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hypothesised that behaviour can be analysed as a function of two variables:
(1) the value someone places on a particular behavioural outcome and (2)
the estimation that a given action will result in that outcome. This
expectancy foundation thus provides a theoretical basis upon which
health-related behaviour might be predicted and altered (Brown, 1999
Gonzalez, 1997).
According to this model, individuals will have to believe that
they are personally susceptible to a health problem in the first instance
before deciding action to avoid that health problem. Second, they need to
perceive the severity of the situation before initiating a particular action.
Third, the probability that an individual will adopt the health behaviour is
determined by the individual's expectation of the benefits and barriers that
may result from different courses of action adopted - a beneficial
alternative is one that is likely to reduce the severity of a health problem or
one's susceptibility to it. Unless a behavioural option is viewed as likely to
be effective, it is unlikely to be enacted. Finally, a "cue to action" such as
an internal stimulus (e.g., experience of bodily symptom) or an external
stimulus (e.g., mass media communications, personal knowledge of close
others that had the diseases) must occur to catalyse the appropriate health
behaviours in avoiding the health problem. The combination of these
(cognitive factors) causes a response that often manifests into action
(behaviour), provided it is accompanied by a rational alternative course of
action (Fisher & Fisher, 2001; Gonzalez, 1994).
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5.2.1.2 Extent of multidimensionality of the HBM
From the above arguments, there are a number of key variables
embedded inside the HBM that motivate health-related behaviour. To assist
the apprehension of the model's multi-dimensionality, the key variables are
elaborated as follows (Brown, 1999; Glanz and Rimer, 1995; Rosenstock,
Strecher & Becker, 1994).
• Perceived Threat: consists of two parts: perceived
susceptibility and perceived severity of a health condition.
Perceived Susceptibility: one's subjective perception of the
likelihood of contracting the health threat in question.
Weinstein (1993) explicitly points out that Likelihood is
usually referred to as perceived vulnerability or perceived
susceptibility in the }IBM. It also being referred to as
subjective probabilistic estimation of an outcome and can be
used interchangeably with the term "likelihood of occurrence".
Perceived Severity: the perceptions of both the seriousness of
the physical (e.g., death, pain) and social consequences (e.g.,
effects on social relations, family life) of contracting a
condition or of leaving it untreated. This is the belief that a
person holds concerning the effect or the difficulties the disease
would have on one's own state of affairs. Witte (1999) explains
that severity is the magnitude of harm expected from a threat,
the significance or seriousness of a threat. Glanz and Rimer
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(1995) also define it as one's opinion of how serious a condition
and its components are.
• Perceived Benefits: it involves the belief about the
effectiveness of available options for reducing the threat of
illness or the expected positive consequence in adopting the
health behaviour.
• Perceived Barriers: the likelihood of a potential negative
consequence resulting from adopting a particular health action.
It may include pain, expense, danger, stigma, side effects,
inconvenience, psychological, social and financial impacts.
Even if the benefit is certain and positive, the individual may
still refrain from adopting the health behaviour because of
insurmountable barriers. Examples of the related barriers could
be inconvenient, expensive, alienated by peers, unpleasant or
upsetting.
• Cues to Action: events or stimuli that are assumed to be
helpful in promoting the health action. Such stimulus can be
internal (e.g., physical symptoms of a health condition) or
external (e.g., media publicity, knowledge of a close friend who
has the disease) that motivates people to take action. It is the
individual's perception on the levels of probability and severity
of the risk of contracting a health condition. The net effect of
the benefit and barrier will provide the path to action. It is a
combination of perceived risk and perceived consequence.
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• Other Variables: diverse demographic variables such as age,
sex, ethnical groups can also affect an individual's perceptions
and thus indirectly influence health-related behaviour.
• Self-Efficacy: the belief of one's capability in carrying out and
maintaining the required behaviour successfully to produce the
desired outcomes. (This concept will be further discussed in
Social Cognition Theory.)
The conceptual schema of the model putting together the key
variables is depicted in figure 5.1:
Sociodemographic Factors
(a.u., education, age: sex,
race. ettinicity)
'
•
•V•••...i-g,.::•::•.•i.i.::••.w;•....:•:.,liv.i.•*i:1:1;..'6,:lii:;••••k':*•A;•:,..4:;:.0A1
Behavior
to reduce t breed
• based on
expectation's
Figure 5.1 The Health Belief Model
(Adapted from Denison, 1996) 
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5.2.1.3 Empirical support for the HBM
Both DeJoy (1996) and Denison (1996) report that published
reviews of the HBM literature between 1974 - 1984 have shown
considerable support for the model and offer encouraging support about the
effectiveness of the major model components in predicting health
behaviours. Perceived barriers have been shown to be the dominating
predictor of health behaviours identified across study designs and
populations. Perceived susceptibility and perceived benefits are also
important with perceived susceptibility being more important for
prevention than sick role behaviour. In the literature review, perceived
severity has been found to be the weakest predictor. This finding has
important implications for those who use the model in designing
programmes. It suggests that successful prevention depends on realistic
information about personal susceptibility and associated risks. Denison
(1996) further points out that recent researches do suggest that an
individual's perceived self ability to successfully carry out a health
behaviour (self-efficacy) also plays a substantial role in influencing his or
her decision to enact and sustain a changed behaviour. Fisher and Fisher
(2001) also report an extensive application of the HBM in Human
Immunodeficiency Virus (HIV) preventive researches. According to Fisher
and Fisher (2001), research evidence supporting the association between
individual HBM constructs such . as high level of susceptibility and
perceived benefit were found to link with the HIV preventive behaviour.
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5.2.1.4 Concept of "Risk"
As the HBM has brought about the concepts of "Perceived
Severity" and "Perceived Susceptibility", it seems appropriate to introduce
at this juncture the relation of these two concepts with that of "Risk".
Regarding "Risks" in the workplace, Fischbein (1975) considers that risk
perception is a form of probabilistic thinking that an event may occur only
some of the time. According to Eby & Molnar (1998), the perception of
risk and uncertainty is integral to many cognitive tasks. It is a cognitive
appraisal of the probabilistic likelihood of risk when making decisions
about uncertain events and situations. Risk perception requires that the
person not only has an understanding of probability but also has
domain-specific knowledge about the activity and the factors that affect its
probabilistic nature. Thus, an understanding of risk perception, and how
people assess risk, is essential for understanding risk-taking behaviours.
In thinking about probabilistic events, people frequently use heuristics, or
rules of thumb, to arrive at a decision, solve a problem, deduce a
conclusion, or to appraise risk.
Regarding the word "risk", Valverde (1991) has the following
views:
"the word "risk" describes the situation where both the possible
states of nature and the probabilities associated with these
states are known. Although this view departs somewhat from the
way the word is used in most risk analysis contexts, where
probabilities are often unknown, it does xcurately convey the
above connotation. It is, I think, reasonable to affirm that our
modern conception of risk does, in fact, conjoin the common
sense notion of loss with that of uncertainty"
(Valverde, 1991, paragraph.3).
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Thompson (1990) also agrees that perceived risk is the opinion
and judgment of the common man and supports the subjectivism of risk.
Geller (1996) considers that it is a subjective personal judgment. Based
on the above review, it can be concluded that "Perceived Risk" is a
probabilistic evaluation of the likelihood of a negative outcome due to the
hazard involved in the subject matter; with a certain degree of uncertainty,
requiring domain-specific knowledge and subjective personal judgment as
well. According to HSE's (1991) definition, "Risk" is the collective
representation of the severity of the hazard with the likelihood of its
occurrence (susceptibility).
Following the above argument, it can be suggested that the term
"Risk" of a certain state of nature or event involves the judgment of the
loss and the associated probability. It matches with the "Perceived
Threat" denoted in the HBM that puts together personal judgment of
susceptibility and severity into a cognitive factor.
5.2.1.5 Key behavioural variables identified from HBM
The HEM has shed new light on important precursors of safety
and health behaviours. This model asserts that individuals will generally
not engage in preventive health behaviours unless they possess minimal
levels of relevant health motivation and knowledge; view themselves as
potentially vulnerable to the disease and the disease as threatening; are
convinced of the efficacy and feasibility of the advocated health behaviour;
and see few difficulties in undertaking the recommended health behaviour.
Within this context, the key elements, Perceived Risk (Perceived
Susceptibility, Perceived Severity), Perceived Consequence (Perceived
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Benefits, Perceived Barriers), and Self Efficacy are hence identified here to
be the essential constructs accounting for people's Teadiness to act". The
identified behavioural variables are consolidated in table 5.1.
Theory or Model Behavioural Variables Identified
Health Belief Model
Perceived Risk
Perceived Consequence
Self-Efficacy
•
Table 5.1 Key behavioural variables identified from HBM
5.2.2	 The Intrapersonal Level - The Transtheoretical Model (TTM)
(Stage of Change Model)
5.2.2.1 The behavioural and cognitive foundation of the TTM
The Transtheoretical Model (TTM) of behaviour change was
developed by Dr. James Prochaska and his colleagues of the Cancer
Prevention Research Consortium of the University of Rhode Island in the
late 1970's (Brown, 1999). It has been used extensively to promote
optimal health by promoting behavioural change in areas such as smoking,
diet, alcohol and substance absue, eating disorders, panic disorders and
others. The model' s major contribution is the recognition that behaviour
change unfolds through a series of stages, one after the other. The
changes have delineated a series of cognitive transformations leading to the
consequential behaviour changes. The five stages of
cognitive-behavioural transformation identified by the TTM are
pre-contemplation, contemplation, preparation, action and maintenance
(Prochaska, DiClemente and Norcross, 1992). Each of the stages are
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depicted below:
• Pre-contemplation: it is a stage of unawareness. The
individual usually does not recognise his or her behaviour as
problematic and sees no reason why there is any need to
change the existing behaviour. During this stage an individual
may adopt a defensive stance towards information associated
with new behaviours or accept the perception that the existing
behaviour (e.g. smoking) is problematic.
• Contemplation: the stage where an individual becomes
aware of his or her current behaviour as problematic and
identifies a need for it to change. This is the stage where
people begin to assess personal strengths and identify barrier
that may hinder the change of behaviour. The individual
may become more open in seeking information and carefully
observe the surroundings that reflect their own feeling and
thoughts concern the behaviour in question.
• Preparation: after realising the problem concerning the
behaviour in question, the individual intends to initiate
changes. Some efforts may be endeavoured with results
produced. However, the actual endeavour of behavioural
change has not yet been launched -- only evaluation and trial
of the new behaviour.
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• The Action Stage: it is the stage in which individuals have
expedited actual effort in modifying their behaviour,
experiences, or environment in order to overcome their
problems. Normally a considerable amount of time and effort
will have to be committed. People are actively engaged in
taking steps to change their unhealthy behaviour using
different techniques and commitments. People in this
action stage, while making overt efforts to sustain the
behaviour, are at risk of relapse. Mentally, they review their
commitment to themselves and develop plans to deal with
personal and internal pressures that may lead to slips. Social
recognition and support are vital for the individual to maintain
their efforts and are likely to seek recognition and support
from their peers. Short-term rewards may be employed as
motivators in sustaining the change.
• Maintenance: it is the last stage where the new behaviour
becomes truly established and the individual is able to resist
any temptations to revert from the changed behaviour. People
in the maintenance stage are able to anticipate the situations in
which a relapse could occur and prepare coping strategies in
advance. They have formed the concept that what they are
maintaining is something worthwhile and meaningful.
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5.2.2.2 Extent of multidimensionality of the TTM
The TTM is conceptualised in terms of several major dimensions.
The core constructs, around which the other dimensions are organised, are
the stages of change. These represent ordered categories along a continuum
of motivational readiness to change a problematic behaviour. In addition
to these five stages of change, the TTM also encompasses a number of
processes of change which are the activities localised between stages.
Transitions between the stages of change are affected by a set of
independent variables known as the processes of change. The model also
incorporates a series of intervening or outcome variables. These include
decisional balance of the pros and cons of change, confidence in the ability
to change across problem situations and resist situational temptations to
engage in the problem behaviour (self-efficacy). Among these intermediate
or dependent variables, there are also other psychological, environmental,
cultural, socioeconomic, physiological, biochemical, or even genetic
variables or behaviour specific to the problem being studied. These
processes, according to Prochaska, DiClemente and Norcross (1992)
include; Consciousness Raising, Dramatic relief, Environmental
Re-evaluation, Self Re-evaluation, Self Liberation, Reinforcement
Management, Helping Relationships, Counter-Conditioning and Stimulus
Control.
If an individual in the pre-contemplation stage avoids the feeling that
the behaviour is problematic, behaviour does not change. When an
individual seeks out new information and knowledge concerning the
behaviour, this implies that the problem in association with the behaviour is
spotted (Consciousness Raising). The individual may begin to foster the
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identification, experiencing an expression of emotions related to the risk
behaviour and the safer alternative in order to justify the behavioural
change (Dramatic Relief). Before the contemplation stage begins, the
individual also considers the social norms and the perceptions of other
people upon his or her intended change, consequences resulting from the
behavioural change that may affect other people are also evaluated
(Environmental Re-evaluation). A process entailing the reappraisal of
one's problem and assessing one's feelings regarding the changes (Self
Re-Evaluation) will also get underway before preparing for action. A
commitment or belief in the ability to change (Self Liberation) following
preparation for the action stage will bring one to a new understanding of
self as self-efficacy beliefs develop along with higher outcome
expectations in relation to the new behaviour (Dension, 1996; Fisher &
Fisher 2001). The establishment of self-efficacy beliefs and outcome
expectations during the preparation and action stages of the TTM will
result in reinforcement of the behaviour (Reinforcement Management). The
individual may also help others with similar situations (Helping
Relationships) including providing emotional support, sharing of moral
beliefs, weighing the "pros" and "cons" in favour of making positive
changes which encourage the maintenance of the new behaviour
(Counter-Conditioning); and avoid high-risk cues (Stimulus Control) in
making the change permanent. From the above diagnosis, the TTM is a
multi-dimensional representation of 'relations between the process variables
and the main stages. The conceptual schema of the model is depicted in
figure 5.2.
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Figure 5.2 The Transtheoretical Model
(Adapted from Denison, 1996)
5.2.2.3 Empirical support for the TTM
As a psychological theory, the 'TTM has laid down a logical
foundation in explaining stages of change of human behaviour. Levesque,
Prochaska & Prochaska (1999) report that the TTM of change has been the
leading integrative approach to individual behavioural changes for 20 years.
An amazing number of websites showing research evidence of this model
can be obtained by surfing the internet. For example, Hotz (1998) had
used the TTM to guide interventions to assist patients with cardiac disease
to modify their risk behaviour and increase adherence to health behavioural
changes in order to avoid further morbidity and enhance their health and
quality of life. Levesque, Prochaska & Prochaska (1999) had applied the
TTM to assess a university's readiness for integrated service delivery.
Research findings support the applicability of the TTM to initiate changes
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in the university to install integrated service delivery. Based on the research
finding, a stage-matched change management progamme tailored to the
organisation's readiness to change was developed. Fisher & Fisher
(2001) also report the successful application of the TTM in HIV prevention
programmes that include condom use, clean needle practices and safer
injection drug use practices. King (1999) reports that the concept of the
TTM has also been employed by the CDC in the AIDS Community
Demonstration Projects in America and in a research project aiming at the
changing of women's sexual behaviour with their main partners.
5.2.24 Key behavioural variables identified from TTM
While the TTM describes the phases of change an individual
undergoes in establishing new behaviours, a subtle comparison with the
HEM will unveil a number of cognitive mappings between variables. In
the TTM, the "Consciousness Raising" process and the "Dramatic Relief'
to initiate the contemplation stage maps with the "Perceived Risk" of the
HEM. The "Environmental and Self-Revaluation" is the "Perceived
Severity", "Susceptibility", "Benefit and Barrier" of the HBM. "Self
Liberation" is the appreciation of one's "Self Efficacy" to sustain the
change and cope with pressure of relapse. "Reinforcement Management",
"Helping Relationships", "Counter Conditioning" and "Stimulus Control"
are analogous to the integration of motivation and perceived self-efficacy
to sustain the change.
Through the study of this TTM, it is therefore envisaged that a
person's Perceived Risk., (perceived severity, susceptibility) knowledge 
(related hazard), Social Norms (peer pressure, supports), Perceived
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Consequences (benefits, motivators, outcome expectancy), and
Self-Efficacy are essential changing agents of one's behaviour. The
identified behavioural variables are consolidated in table 5.2 below.
Theory or Model Behavioural Variables Identified
Transtheoretical
Model
Perceived Risk
Knowledge
Social Norms
Perceived Consequence
	 ..
Self-Efficacy
Table 5.2 Key behavioural variables identified From TTM
5.2.3	 The Intrapersonal Level - Health Locus of Control (BLOC)
5.2.3.1 The behavioural and cognitive foundation of the HLOC
The concept of Health Locus of Control (HLOC) was originally
developed within the framework of Rotter's Locus of Control (LOC) in
1966 (Brown, 1999; Regis, 1990; Sear, Peplau & Taylor, 1991). The
LOC tends to integrate concepts from both the behavioural and cognitive
schools of thought -- a holistic approach. It is a concept that describes
whether people feel that control of their own destinies rests in their own
hands (Internal locus of control) or reinforces outside of themselves
(External locus of control).
The LOC construct refers to the degree to which an individual
believes the occurrence of reinforcements is contingent on his or her
behaviour. That is, how far individuals see themselves as in control of and
responsible for the cause of the occurrences, whether desirable or
undesirable. The factors involved with reinforcement expectancy are
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labelled "external" and "internal" control. Persons with internal locus of
control refers to the perception of positive or negative events as being a
consequence of one's own actions and personal control and thereby are
prepared to shoulder the consequence resulting from their behaviours.
They believe that there is a definite relationship between their own actions
and the outcomes of those actions. Individuals who are highly internal in
orientation will tend to view events as resulting from their own actions.
In contrast, persons with external LOC view events as being under the
control of external factors (such as luck) and unrelated to their own
behaviours and therefore the consequences are beyond their personal
control (Brown, 1999; Rinehart, 1995). As a general principle, the LOC
variable may be thought of as affecting behaviour as a function of
expectancy and reinforcement within a specific situation. According to
Rotter (1975), "internal versus external control refers to the degree to
which persons expect that a reinforcement or an outcome of their
behaviour is contingent on their own behaviour or personal characteristics
versus the degree to which persons expect that reinforcement or outcome is
a function of chance, luck or fate, is under the control of powerful others or
is simply unpredictable" (p.489). The Internal vs. External concept has
prompted researchers to look for the facts that human behaviour may not
necessarily be a function of the expected consequence (operant
conditioning). It could also depend on the perception of control over these
reinforcements on the part of the individual (Strickland, 1977).
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5.2.3.2 Extent of multidimensionality of BLOC
Rotter (1966) perceives LOC as an unidimensional construct and
develops an Internal—External (I-E) Scale to assess generalised
expectancies for internal versus external control of reinforcement. The
scale is a forced-choice test with 29 pairs of items of which 6 of them are
fillers intended to disguise the purpose of the test. Respondents are
requested to choose only one item from each pair. Rotter's I.E Scale is
shown in table 5.3.
Item Item Description
1 Children get into trouble because their parents punish them too much. Filler
The trouble with most children nowadays is that their parents are too easy with them.
2 Many of the unhappy things in people' s lives are partly due to bad luck.
People' s misfortunes result from the mistakes they make.
3 One of the major reasons why we have wars is because people don' t take enough interest
in politics.
There will always be wars, no matter how hard people try to prevent them.
4 In the long run people get the respect they deserve in this world.
Unfortunately, an individual' s worth often passes unrecognised no matter how hard he
tries.
5 The idea that teachers are unfair to students is nonsense.
Most students don't realise the extent to which their grades are influenced by accidental
happenings.
6 Without the right breaks one cannot be an effective leader.
Capable people who fail to become leaders have not taken advantage of their opportunities.
7 No matter how hard you try some people just don' t like you. Filler
People who can' t get others to like them don' t understand how to get along with others
8 Heredity plays the major role in determining one' s personality.
It is one' s experiences in life which determine what they're like.
9 I have often found that what is going to happen will happen.
Trusting to fate has neirer turned out as well for me as making a decision to take a definite
course of action.
10 In the case of the well prepared student there is rarely if ever such a thing as an unfair te
Many times exam questions tend to be so unrelated to course work that studying is really
useless
11 Becoming a success is a matter of hard work, luck has little or nothing to do with it.
Getting a good job depends mainly on being in the right place at the right time.
Table 5.3 Rotter's Internal--External Scale 
(Adapted from: Brown, 1998)
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Item Item Description
12 The average citisen can have an influence in government decisions.
This world is run by the few people in power, and there is not much the little guy can
do	 about it.
13 When I make plans, Jam almost certain that I can make them work. Filler
It is not always wise to plan too far ahead because many things turn out to be a matter
of	 good or bad fortune anyhow.
14 There are certain people who are just no good.
There is some good in everybody.
15 In my case getting what I want has little or nothing to do with luck.
Many times we might just as well decide what to do by flipping a coin.
16 Who gets to be the boss often depends on who was lucky enough to be in the right place
first.
Getting people to do the right thing depends upon ability, luck has little or nothing to do
with it.
17 As far as world affairs are concerned, most of us are the victims of forces we can
neither understand nor control.
By taking an active part in political and social affairs the people can control world
events.
18 Most people don't realise the extent to which their lives are controlled by accidental
happenings.
Filler
There really is noSiCh'thini as "luck,". ' 7 '	 z '	 ''''	N''' ' 'i'	 '"''' -	 . .„' r :	 K
19 One should always be willing to admit mistakes.
It is usually best to cover up one's mistakes
20 It is hard to know whether or not a person really likes you.
flow-lhatCY friends you have 'depenciiiiponhovrniCe a person you are
21 In the long run the bad things that happen to us are balanced by the good ones.
Most misfortunes are the result of lack of ability, ignorance, laziness, or all three.
22 With enough effort we can wipe out political corruption.
It is difficult foi'PeOple fo have much control Over the things politicians do in office.
23 Sometimes I can't understand how teachers arrive at the grades they give.
There is a direct connection between how I study and the grades I get.
24 A good leader expects people to decide for themselves what they should do. Filler
-A good leader Makes it clear to everybody what their jobs are
25 Many times I feel that I have little influence over the things that happen to me.
It is impossible for me to believe that chance or luck plays an important role in my life.
26 People are lonely because they don't try to be friendly.
There's not MuCifbie in trying too }lira to pleaSeieoPle, if they like you, they like you
27 There is too much emphasis on athletics in high school. Filler
Team sports are an excellent way to build character.
28 What happens to me is my own doing.
Sometimes Iteelthia I, don't have enough control, &el:the direCtion'mj, life is taking
29 Most of the time I can't understand why politicians behave the way they do.
In the long run the people are responsible for bad government on a national as on a
local level.
Table 5.3 (continued) Rotter's Internal—External Scale
(Adapted from: Brown, 1998) 
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A close scrutiny of the 1-E Scale items reveals a general assessment
on aspects of one's self-esteem, motivation, life perception, perceived
confidence and efficacy. They reflect no specificity on any behavioural or
cognitive domains. According to Rotter, the scale was devised as a
"broad gauge" instrument allowing theoretical comparisons of groups, it
was not intended as a vehicle for individual prediction and the scale was
reliable and valid if used appropriately (Rinehart, 1995). Despite Rotter's
allegation on the popularity of the I-E scale, questions on the scale's
dimensionality, domain specificity and social desirability are raised and
even Rotter himself also acknowledges such inadequacies in his scale
(Rinehart, 1995).
Levenson (1983) nevertheless raises the issue that the
unidimensional approach of the Rotter' s I-E scale is trying to oversimplify
the concept and could cause theoretical and empirical inconsistencies and
proposes that Locus of Control should be constructed into a
multidimensional construct. Levenson considers that those who believe that
"Powerful Others" are in control of the consequence will behave and think
differently from those who feel the world is unordered and unpredictable.
"Powerful Others" are one external orientation. According to Wallston
(2000a), "Powerful Others" are those with the capability of making a
difference in one' s life. Therefore managers, foremen, and supervisors
could all be "Powerful Others". This unique construct of the "Powerful
Otheis" should be separated from the internal or external locus. Apart
from the "Powerful Others", Levenson (1983) argues that the LOC
construct could be better understood by studying "Fate and Chance"
separately. Bases on this reconceptualised schema, Levenson proposes a
multi-dimensional construct of LOC composed of both items adapted from
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Rotter's scale and a set of statements written specifically to measure
generalised LOC beliefs about the operation of personal control, powerful
others and chance or fate. Her scale "Internal -- Powerful Others --
Chance" (I-P-C) consists of three sub-scales representing 3 distinct
dimensions of Internal (I), belief in Powerful Others (P), and belief in
Chance, Luck or Fate (C).
As noted by Brown (1999) and the Center for Social
Epidemiology (CSE) (2001), the Rotter's LOC concept has been widely
used to assess perceived control in health-related researches. Health
practitioners have been stressing the importance of the patients' active role
in controlling his or her health care. Boosted by the growing belief that
people who are internal LOC oriented will likely to engage in positive
health behaviour, the numbers of studies directed towards the health locus
of control measure as the preferred alternative for studying health and
sick-role behaviours has been increasing. The same effect happens with the
advocacy in influencing the patients to adopt an internal locus of control
towards their health status by training and education. However,
practitioners experience difficulties in predicting health behaviour from
generalised expectancies. To overcome the problem, Wallston et al.
(1978) have developed the Multidimensional Health Locus of Control
(MHLC) Scale by incorporated the idea of Levenson's I-P-C scale (see also
Brown, 1999).
The MHLC Scale consists of two alternative forms (A and B)
each of which contains 18 items. Each form, in turn, contains three six-item
Likert scales which, in "normal healthy" populations are uncorrelated, or
only slightly correlated, with one another. The Internal Health LOC (IHLC)
dimension assesses the degree to which one believes one's .health status is
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influenced by one's own behaviour. People who score high on the IHLC are
said to have a sense of responsibility for their own health. Powerful
Others Health LOC (PHIC) measures the belief that powerful other people
(one's family, friends or health-care providers) . control one's health. Lastly,
Chance Health LOC (CHLC) assesses perceived non-control of health, or
the belief that fate, luck, or chance determines one' s health status. The
MELC is available from the homepage of Vanderbilt University School of
Nursing (Wallston, 1998). The Internal, Chance and Powerful Others
sub-scale of form A and B of the MHLC are listed in table 5.4, 5.5 & 5.6:
Form A Form B
1
If I get sick, it is my own behaviour which If I become sick, I have the power to make myself well
determines how soon I get well again. 	 again.
2 I am in control of my health. 	 I am directly responsible for my health.
3 When I get sick, I am to blame.	 Whatever goes wrong with my health is my own fault.
4 The main thing which affects my health is My physical well-being depends on how well I take cart
what! myself do.	 of myself.
5 If I take care of myself, I can avoid 	 When I feel ill, I know it is because I. have not beenillness,	 taking care of myself properly.
6 If! take the right actions, I can stay	 I can pretty much stay healthy by taking good care ofhealthy.	 _myself.
Table 5.4 The Internal Subscale of MHLC Scales 
(Adapted from: Wallston, 1998)
Form A Form B
,
'
No matter what! do, if I am going to ge
sick, I will get sick.
Often I feel that no matter what I do, if I am going to ge
sick, I will get sick.
2 Most things that affect my health happen
to me by accident,
It seems that my health	 is	 greatly	 influenced by
accidental happenings.
3 Luck plays a big part in determining how
soon I will recover from an illness.
When I am sick, I just have to let nature run its course.
4 My good health is largely a matter of goodfortune.
When I stay healthy, I'm just plain lucky.
5	 No matter what! do, I'm likely to get sick. Even when I take care of myself, it's easy to get sick.
6	 If it's meant to be, I will stay healthy. When I become ill, it's a matter of fate.
Table 5.5 The Chance Subscale of MHLC Scales 
(Adapted from: Wallston, 1998)
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Form A Form B
I Having regular contact with my physician
is the best w .y for me to avoid illness,
If I see an excellent doctor regularly, I am less likely
to have health problems. 
I can only maintain my health by consulting health
professionals.2
Whenever I	 don't feel well,	 I	 should
consult a medically trained professional.
3 My family has a lot to do with my
becoming sick or staying healthy,
Other people play a big part in whether I stay
healthy or become sick.
4 Health professionals control my health. Health professionals keep me healthy.
5
Whenever I recover from an illness, it's
usually because other people (for example,
doctors, nurses, family, friends) have been
taking good care of me.
The type of care I receive from other people is what
is responsible for how well I recover from an illness.
6 Regarding my health, I can only do what
my doctor tells me to do.
Following doctor's orders to the letter is the best
way for me to stay healthy.
Table 5.6 The Powerful Other Subseale of MELC Scales 
(Adapted from: Wallston, 1998)
5.2.3.3 Empirical support for the BLOC
The internal and external concept of the LOC is a revolutionary
approach inspiring researchers to look for new horizons in explaining
human behaviour. Since the appearance of Rotter's monograph, the LOC
has been the most popular variable being studied in the disciplines of
psychology and social science with more that 2,000 studies and 4,700
citations (Rotter, 1990; Stevick, Dixon & Willingham, 1980). Examples
are the examination of the effect of organisational restructuring on
government employee's LOC (Jones, 1996); investigation of the
relationship between LOC of reinforcement and course completion of adult
learners enrolled in an adult retaining programme (Taylor, 1985);
identification of the strong association of the internal LOC with higher
levels of job satisfaction of 240 the working adults in the province of
Fujian in the People's Republic of China (Coleman, Tolliver &
Irving ,1997).
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In the field of safety and health, there is also ample evidence
supporting the application of the health related LOC concepts and some of
the examples are cited. The CSE (2001) has reported a large number of
researches that have been conducted in identifying the proximate
relationships between locus of control and cardiovascular health facilitating
behaviours. Kam (2000) has modified Wallston's MELC to a safety
oriented setting and administered to the workers attending the mandatory
Green Card Safety Training courses offered by the Construction Industry
Training Authority in Hong Kong and found that the courses did
successfully change the "Internal" and "Chance" locus of the workers.
Bennett et al. (1997) had launched a questionnaire survey to 11,401
persons to investigate the interplay between the HLOC and the value for
health in smokers and nonsmokers. The result disclosed that the
interaction between the Chance Locus and the value for health was a strong
predictor of smoking status. The study suggested that health value may
act as a moderator between smoking status and health locus for control.
5.2.3.4 Key behavioural variables identified from HLOC
Humans continuously receiving external information and process
it within their cognitive frameworks in order to adapt to the surroundings.
In the case of occupational safety and health, performing a safe behaviour
is one form of adaptation to the surroundings involving the same
sophisticated cognitive process — although not being noticed by the
individual. The three subscales of MHLC have represented a snapshot
of how people perceive the external world from within. It results in the
integration of the internal and external behaviour determinants. For the
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purpose of this project, the Internal, Powerful Others and Chance
constructs of the MHLC are to be identified as the building blocks of the
multi-dimensional behaviour model intended. The behavioural variables
are consolidated in table 5.7.
Theory or Model Behavioural Variables Identified
Health Locus of
Control
Internal Locus
Powerful Others
Chance
Table 5.7 Key behavioural variables identified from BLOC 
5.2.4	 The Intrapersonal Level - AIDS Risk Reduction Model (ARRM)
5.2.4.1 The behavioural and cognitive foundation of the ARRM
The ARRM was developed by Catania et al. in 1990. It
combines aspects from Health Belief Model, Social Cognitive Theory and
Diffusion of Innovation Theory focused on understanding how people pass
through stages in the changes of their health behaviours regarding HIV risk
(Amaro, 1994; Denison, 1996 Fisher & Fisher, 2001 & King, 1999). The
model has been extensively applied to the study of at-risk sexual or drug
injection behaviours for AIDS or HIV avoidance. The ARRM proposes
that for an individual to engage in AIDS or HIV avoidance, there are three
stages. Each stage reflects a combination of a person's cognitive and
behavioural interaction in a gradual change of behaviour to avoid HIV
(Catania, Kegeles and Coates, 1990; Fisher and Fisher, 2001 & King 1999).
The schematic diagram of ARRM is shown in figure 5.3.
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Figure 5.3. The AIDS Risk Reduction Model
(Adapted from: Denison, 1996) 
Each of the stage with the changing factors is also shown below:
STAGE 1: Recognition and labeling of one's behaviour as high 
risk
Individuals must label the actions as risky for HIV contracting
by having the knowledge about HIV transmission, perceive
themselves as personally susceptible to contracting HIV,
believes that having AIDS is undesirable and experience the
aversive emotion of the peer upon AIDS.
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STAGE 2: Making a commitment to reduce high-risk sexual
contacts and to increase low-risk activities
This commitment process will involve the weighting of costs and
benefits in adopting the safer behaviour. This stage is shaped
by four factors: perception of enjoyment (e.g., will the changes
affect the enjoyment of sex?), self-efficacy, social norms (group
norms and social support) and aversive emotions (King, 1999).
Fisher and Fisher (2001) point out that this stage involves a cost
and benefit evaluation in adopting the safe sex behavioural
change.
STAGE 3: Taking action
This stage is broken down into three phases: 1) information
seeking; 2) obtaining remedies; 3) enacting solutions. Depending
on the individual, phases may occur concurrently or phases may
be skipped. Individuals must seek and enact strategies to engage
in the behavioural change. As the barriers facing every one of
them are not the same (e.g., financial, interpersonal), different
individuals may adopt different approaches (Fisher & Fisher,
2001). King (1999) also remarks that aversive emotion, sexual
communication, help-seeking behaviour and social factors may
come in and affect a person's decision-making process.
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5.2.4.2 Extent of multidimensionality of the ARRM
Regarding the ARRM's three stages of changes, Fisher & Fisher
(2001) have offered a useful supplement highlighting the
multi-dimensional feature of the model in motivating behaviour change.
According to Fisher & Fisher (2001), there are three elements required by
an individual to labels his or her risky behaviour as problematic. The
individual should have the necessary knowledge about HIV transmission,
perceived personal susceptibility, and the belief that HIV is undesirable.
Appropriate information on HIV transmission and the preventive measures
(e.g. condom or clean needle use) is critical. Peer's influence and social
networks can also affect the amount and the accuracy of information
received by the individual and finally affects the personal factors such as
fear, anxiety and other aversive emotions in labeling the behaviour as risky.
When the individual proceeds to make a commitment to change the risky
sexual behaviour, the decision is based on an evaluation of the perceived
psychological and social costs and benefits of the high and low risk
behaviours in question. The major factors which affect the outcome of
the evaluation are, according to Fisher & Fisher (2001), "(1)
response-efficacy (or perceived effectiveness of the behaviour change in
averting risk), (2) perceived enjoyment of the acts being added to or
eliminated from one's repertoire, (3) self-efficacy or the perception that
one can successfully enact the change at issue, and (4) relevant
informational and social normative factors" (paragraph 25). The final
ARRM stage is action taking for change. This stage involves three phases
namely, seeking information, obtaining remedies, and enacting solutions
(Fisher & Fisher, 2001). At this stage, health information indicating
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sources of help is essential. Regarding the phase of obtaining remedies,
Fisher & Fisher (2001) have noted that people would follow a general
pattern by attempting self-help initially, followed by seeking help from
friends, and filially, engaging in formal help-seeking from professionals.
After obtaining remedies people enact solutions. In this stage, Fisher &
Fisher (2001) also notice that enacting solutions is often difficult because it
may involve a united pair who may have different feelings about
behavioural change and thus require complex negotiations. Anyhow,
behavioural change will be enacted more successfully if one has social
support for it.
From the above analysis, it can be appreciated that the ARRM
tends to conceptualise how individuals interact with the environment and
make cognitive adjustment leading to the final behavioural change. It is a
multi-dimensional model integrating different cognitive and behavioural
variables for a person to change to more healthy and safer sex behaviour.
5.2.4.3 Empirical support for the ARRM
It has been reported that ARRM has been widely adopted in the
United States in examining a variety of populations and ethnic groups in
HIV prevention, through examining the behaviours of injecting drug users,
as well as the protective behaviours of women who are already infected
with HIV (Dension , 1996; Fisher k Fisher, 2001).
There are also a number of researches supporting the usefulness
of this model and some examples are cited. Working from the ARRM and
other behavioural theories, Longshore, Stein and Anglin (1997) had
launched a longitudinal study testing the psychosocial _antecedents of
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needle/syringe needle-disinfection by intravenous drug users and found that
high perceived self-efficacy for risk reduction had a positive effect on
needle/syringe disinfection attempts one year later. Such a discovery has
provided a useful leverage point for AIDS prevention programmes. Catania,
Coates, & Kegeles (1994) examined the ARRM in a sample of unmarried
heterosexual adults, and generally found evidence linking the three stages
of ARRM. Ford, Wirawan & Fajans (1993) had conducted a qualitative
study of a sample of male sex workers who serve predominantly male
clients in Bali by interviews with many open-ended questions. The results
of the study were viewed in terms of the ARRM and indicated that there
was a very active community risk of AIDS infection among the male sex
workers and male clients in Bali. Ford et al. (1993) then proposed that
interventions for these groups should include improving HIV knowledge,
improving sexually transmitted disease(s) treatment for both clients and
workers, skills training and an increase in the availability of good quality
condoms and lubricants.
5.2.4.4 Key behavioural variables identified from ARRM
Although the ARRM targets on HIV safe behaviour, it can be
flexibly applied to other arenas including occupational safety. A close
look at the paradigmatic setup of the ARRM and the TTM enable safety
professionals to visualise that they are very much alike. The three stages
of changes in ARRM can be nicely fitted into the five stages (1.
Precontemplation, 2. Contemplation, 3. Preparation for Action, 4. Action
and 5.Maintenance) of the TTM. The changing factors, embedded inside
the ARRM are in fact an amalgamation of TTM's Consciousness Raising,
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Dramatic relief, Environmental Re-evaluation, Self Re-evaluation, Self
Liberation, Reinforcement Management, Helping Relationships,
Counter-Conditioning and Stimulus Control; as well as the }IBMs' perceive
severity, perceived susceptibility and perceived consequence.
The reviewing of the ARRM has yielded similar findings to those
of the TTM and the effort spent is nevertheless worthwhile. Such review
has underpinned a convergent tendency of behavioural theories --
behavioural theories start with different tenets which could finally be
converged to common cognitive and behavioural dimensions. Such an
observation is not surprising because human beings are the targets of study,
and it is envisaged that this phenomenon will continue to be observed when
other behavioural theories are being reviewed. Common behavioural and
cognitive constructs such as attitude, efficacy, social support, and
behaviour expectances are expected to re-appear in the later stage of this
study. From the changing factors embedded in the three stages of the
ARRM, a number of behavioural determinants are identified. Similar to the
study of the TTM, a person's Previous Knowledge (health hazard),
Perceived Risk (perceived severity and susceptibility), Social Norms (peer
pressure, supports), and Perceived Consequence (Benefit, Motivator,
Outcome expectancy) are to be included as the building blocks of one's
behaviour. The behavioural variables identified are consolidated in table
5 .8.
Theory or Model Behavioural Variables Identified
AIDS Risk Reduction
Model
Perceived Risk,	 Knowledge
Social Norms	 and	 Perceived Consequence
Table 5.8 Key behavioural variables identified from ARRM 
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5.2.5	 The Interpersonal Level - The Theory of Reasoned Action (TRA)
and the Theory of Planned Behaviour (TPB)I°
5.2.5.1 The behavioural and cognitive foundation of the IRA
The Theory of Reasoned Action (TRA) was pioneered by Ajzen
and Fishbein in 1980. It is a model of the psychological processes that
mediate observed relations between attitudes and behaviour. It is composed
of attitudinal, social influence, and intention variable to predict behaviour.
The fundamental assumption of this approach is that individuals, in general,
are rational. They usually assess the impact of their actions before they
adopt a particular behaviour. The direct implication of this assumption is
that an individual's intention to behave in a particular manner constitutes
the necessary precursor of that behaviour (Ajzen & Fishbein, 1980). TRA
basically states that the most immediate determinate of behaviour is
intention. This suggests that peoples' actions must first be intended. In
order to act, people must first intend to act and no action is carried out
without intention first. Obviously, this leads to the notion that if one were
to persuade intention, action would consequently be altered.
Within the framework of TRA, the behavioural intention has
been playing a prominent role in behaviour prediction. It is an expressed
intention to commit an overt action and the necessary precursor to such
I ° The theory of Planned Behaviour with the inclusion of the additional behavioural variable "Perceived
Behavioural Control" is an extension of the Theory of Reasoned Action. As these two theories are very
much alike, the discussion on Extent of Multidimensionality, Empirical Support and Key Behavioural
Variables Identified of these two theories are hence grouped in section 5.2.5.4, 5.2.5.5 & 5.2.5.6 for a
smooth flow of ideas.
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action (Wallace, Lord & Bond, 1997). Krueger (1997) forwards the notion
that without intention, action is unlikely. Regarding the nature of
"Intention", Krueger (1997) writes:
"Intentions represent the belief that I will perform a certain
behaviour, the belief I will act. Logically, intent thus precedes
action. In other words, innovation usually entails taking
significant action. Action requires effort; if we are to try, we
must first intend to to,. We all have mental models of what we
intend to do (and, by extension, what we do not intend). At a
deeper level, these mental models reflect why we intend a given
action. If we can better understand why, we can better
understand what."
(Krueger, 1997, paragraph.13).
Based on Krueger's explanation, it is logical to presume that
intention should precede action. Oher than underpinning the behaviour,
intention is being the precursor and a strong predictor of behaviour. The
TRA further depicts two unique factors that contribute to behavioural
intention: individual attitude and subjective norm. The behavioural
intention is a function of these two factors. The schema of the TRA
showing the relationships between the behavioural intention and its
determinants of Attitude and Subjective Norm is depicted in figure 5.4.
The TRA postulates that a person's behavioural intention is
determined by his attitude towards the behaviour and by his subjective
norm. The attitudinal component is postulated to be the first antecedent
of behavioural intention. It is an individual' s positive or negative belief
about performing a specific behaviour. These beliefs are called behavioural
beliefs. An individual will intend to perform a certain behaviour when he
or she evaluates it positively. Attitudes are determined by the individual' s
• The person's balletsthat the behavior
• leade US certain
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• of these outoornes
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beliefs about the consequences of performing the behaviour (behavioural
beliefs), weighted by his or her evaluation of those consequences (outcome
evaluations) (Ajzen and Fishbein ,1980).
The Fermin's betiafs
that 1Dpercitle individuals
Cr groups think heitine
should or ehoutd not
perform the behavior
-And hisener motivation
to oomp4 It with the
apeoilio referents
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Figure 5.4 The Theory of Reasoned Action
(Adopted from: Ajzen & Fishbein, 1980)
Those attitudes are believed to have a direct effect on behavioural
intention and an individual will hold a favourable attitude toward a given
behaviour if he or she believes that the performance of the behaviour will
lead to a mostly positive outcome and vice versa (Ajzen & Fishbein, 1980;
Brown, 1999). For a behaviour to be actually predicted, Ajzen &
Fishbein (1980) stress that it must be quantified by action, target, context
and time. In simple words, the behaviour to be predicted needs to be
clearly stated in teiins of What, How, When and Where.
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Apart from the individuals' attitudes, the individuals' subjective norm
is another determinant that works jointly with attitude to determine their
behaviour. An individual's subjective norm refers to his perception that
"Important Others" desire the performance or nonperformance of a specific
behaviour; this perception may or may not reflect what the "Important
Others" actually think he or she should do. It is ultimately how an
individual thinks important figures in their life would feel about the action.
An individual will intend to perform a certain behaviour when he or she
perceives that the important others think he or she should. Important others
refer to the "Referents" with whom the individual is motivated to comply
with their expectation to or not to perform the behaviour. According to
Wallston (2000a), managers, foremen, and supervisors are referred to as
"referents", and their support is important in influencing an individual's
behaviour. Such motives in meeting the expectation of the important others
will be perceived by the individual as social pressure to or not to perform a
behaviour (Ajzen and Fishbein, 1980). The important other might be a
person' s, spouse, close friends, physician, etc (Brown, 1999). Ajzen and
Fishbein (1980) further point out that this factor is considered to be peer
pressure, and is also broken down into two contributors. The first of these
contributors is normative beliefs. Normative beliefs are based on what is
the expected reaction of important figures in an individual's life. The
second contributor is the motivation that the individual wishes to comply
with important figures wants and ' needs. Both individual attitude and
subjective norm are weighted differently for every individual. In order to
empirically determine intention, the researcher must figure out how heavily
each is weighted for predicting behavioural intention.
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5.2.5.2 Criticism against the TRA leading to the formation of TPB
The TRA has provided a multi-level framework (both within the
individual and the surroundings) in the prediction of behaviour. There are
however, criticisms against the comprehensiveness of the theory in
predicting behaviour. Olson & Zanna (1993), after reviewing a number
of criticisms that were leveled against the TRA, report that prior behaviour,
behavioural expectations, clarity of behavioural intention, level of effort
required for the behaviour and behavioural commitment are some of the
major factors that had been ignored. Prompted by Olson & Zanna' s (1993)
observations, the schema of the TRA in figure 5.4 is re-examined. From the
TRA schema, there seems to have been an assumption that the two
determinants -- Attitude and Subjective Norm -- of behavioural intention
are orthogonal (independent) to each other. However, things are not that
simple in real life. A person's attitude is not something that can be held as
an isolated construct but is produced by the various social systems of which
the person is a part that he or she can learn, to interact and to draw
conclusions about the attitudes of other significant individuals in a shared
situation (HSE, 1993b). Hence a person's attitude can be shaped by the
subjective norm. Under such circumstance, the determinants of attitude
and subjective norm are no longer orthogonal. They should correlate. The
possible correlation that exists between these two determinants of
behavioural intention would turn the . schema of the TRA in figure 5.4 into a
different model.
Further problems arise with the TRA when the theory is applied
to behaviour that is not fully under volitional control. Brown (1999)
forwarded the notion that the individual may have total control when there
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are no constraints of any type to adopting a particular behaviour. At the
opposite extreme, there may be a total lack of control if adoption of a given
behaviour requires opportunities such as resources or skills that may be
lacking. Control factors include both internal and external factors. Internal
factors are such things as skills, abilities, information, and emotions such as
stress. External factors include such things as situation or environmental
factors. The importance of a person' s perceived control over the behaviour
in influencing the intention to behave safely has also been underpinned by
Fisher & Fisher (2001).
To overcome this limitation, Ajzen modified the Theory of
Reasoned Action by adding a third antecedent of intention called perceived
behavioural control. With the addition of this third antecedent, he re-named
this the Theory of Planned Behaviour (TPB) (Ajzen, 1985; 1988).
5.2.5.3 The behavioural and cognitive foundation of the TPB
The TPB is an extension of the TRA with the inclusion of a third
antecedent of behavioural intention -- the Perceived Behavioural Control,
which reflects the degree of control the individual perceives him/herself to
have over performance of the behaviour in question (Ajzen, 1985).
Ajzen (1985) considered that Perceived Behavioural Control
refers to the degree to which an individual feels that performance or
nonperformance of the behaviour iii question is under his or her volitional
control. People are not likely to form a strong intention in performing a
particular behaviour if they believe that they do not have any resources or
opportunities to do so even if they hold positive attitudes toward the
behaviour and believe that important others would approve of the
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behaviour (subjective norm).
There are two versions of the TPB (Ajzen & Madden, 1986). The
first version proposed that perceived behavioural control would emerge as
the significant predictor of behavioural intention -- if a person doubts the
extent to which the behaviour is within his or her control, fe or she is most
unlikely to be motivated to perform the behaviour. The first version of
the TPB assumes that the effect of perceived behavioural control on actual
behaviour is mediated through its effect on intention. The second version
of the TPB proposed that perceived behavioural control would have both
indirect and direct effect on behaviour. As Ajzen and Madden (1986)
pointed out, the proposed direct effects of perceived behavioural control on
actual behaviour works on the assumption that the perfoimance of target
behaviour can depend both on the person's motivation and the extent to
which the performance is under his or her control. Echoing with Ajzen and
Madden's (1986) view, Brown (1999) forwards the notion that perceived
behavioural control could influence behaviour directly or indirectly through
behavioural intentions. A direct path from perceived behavioural control to
behaviour is expected to emerge when there is some agreement between
perceptions of control and the person' s actual control over the behaviour.
As a general rule, the more favourable the attitude and subjective
norm with respect to a behaviour, and the greater the perceived behavioural
control, the stronger should be the individual's intention to perform the
behaviour under consideration (Ajzen, 1988). Summing up Ajzen and
Brown' s explanation, the schema of the TPB is represented by a path
model shown in figure 5.5 below.
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Figure 5.5 The Theory of Planned Behaviour
(adopted from: Aizen, 1988)
5.2.5.4 Extent of multidimensionality of the TRA and TPB
The TRA has depicted a man-in-environment by linking together
the attitude of an individual towards a targeted behaviour within his or her
social surroundings. The behavioural and normative beliefs are cognitive
structures influencing individual attitudes and subjective nouns that in turn
shape a person's intention to perform a particular behaviour. Finally, a
person's intention remains the best predictor of the desired behaviour.
Overall, the TRA model depicts a multi-dimensional change process within
the individual's behavioural and nonnative beliefs that finally leads to the
individual's actual behaviour (Denison, 1996).
The TRA is appealing to social science researches and
practitioners because its consideration of attitudinal and normative
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concepts recognises the importance of two basic approaches in
understanding behaviours that have traditionally been treated separately.
The theory also has the value of great simplicity as it purports to explain
any behaviour on the basis of a small number of variables (Sear, Peplau &
Taylor, 1991). Fisher & Fisher (2001) also delineate a multi-dimensional
scenario of the TRA by pointing out that the theory underpins the need to
enhance the individual' s attitude and the social support that is a
combination of cognitive and interpersonal factors towards the behavioural
intention, in order to promote the likelihood of the targeted behaviour.
The TPB is the heir of the TRA with all the multi-dimensional
features. Other than including an added behavioural variable of
"Perceived Behavioural Control" as an improved version of the TRA, the
TPB also recognises possible correlations that exist among the Attitude,
Subjective Norm and Perceived Behavioural Control variables. Regarding
the issue of the perceived behavioural control in TPB, Parker et al. (1995)
substantiate that the individual's perception of the degree of control he or
she has over performance of a given behaviour may or may not be correct,
but the impact of the perceived behavioural control on intention does not
relate to the correctness of the perception. Higher perceived behavioural
control over a positively evaluated behaviour will usually be associated
with a stronger intention to perform a particular behaviour.
While acknowledging the complicated relationship between
attitude-behaviour, this study wishes to submit the observation that the
inclusion of the "Perceived Behavioural Control" as the third determinant
of behavioural intention in TPB is a smart endeavour. Such inclusion
has expanded the model of IRA to incorporate behaviours not fully under
volitional control and explained why attitude may not be a .good predictor
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of behaviour in certain situations. The assumption of the possible
correlation among attitude, subjective norm and perception of behavioural
control also makes the TPB become more realistic and convincing in
explaining behaviour because attitude, subjective norm and perception of
behavioural control are not distinct from each other. If one of the factors is
persuaded, the other factors can also be affected.
5.2.5.5 Empirical support for the TRA and TPB
The wider explanatory power of the TRA in unveiling the
quantitative relationships between a person's behaviour with the cognitive
and environmental constructs has made it look distinctive and become a
popular theory in social science researches. To date, health and safety
behaviour researches on the TRA that include smoking, drinking, signing
up for treatment programmes, using contraceptives, dieting, wearing
seatbelts or safety helmets, exercising regularly, voting, breast-feeding,
sexual practices, AIDS prevention and many others are conducted (Ajzen
& Fishbein, 1980; Denison, 1996; Regis, 1990 and Witte, 1999).
Similar to TRA, the concept of TPB has been widely applied by
researchers in predicting human social and health behaviours in various
fields (Fisher & Fisher, 2001). The following are some examples quoted
to show the wider application of the TPB in studying human behaviour and
the planning of interventions:
• In predicting the intentions of the U.K. organisations' mangers
to be assessed, Norman & Bonnett (1995) discovered that
managers' attitudes towards assessment, perceptions of
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normative pressure and perceptions of control are significant
predictors.
• Hanson (1997) uses path analysis to explore the relationships
among attitude, subjective norm, perceived behavioural control
with the cigarette-smoking intention in three groups of teenage
females (African-Americans, Puerto Ricans and non-Hispanic
Whites). The results revealed that the TPB fits the data well for
the African-Americans group. The results suggest that the TPB
provides an empirically adequate explanation of cigarette
smoking behaviour among female African-American teenage
women.
• Maher & Rickwood (1997) applied the TPB to study
adolescent students' smoking behaviour and found that the TPB
did provide a comprehensive theoretical model to account for
the predictors of adolescent smoking.
• Evans & Norman (1998) applied the TPB in predicting
pedestrians' road crossing intentions and found that the
perceived behavioural control component of the TPB emerged
as the strongest predictor of pedestrians' intentions, suggesting
that perceptions of control have an important role to play in road
safety behaviour.
• Norman, Bell & Conner (1999) conducted a study of a sample
of 84 smokers attending health promotion clinics in a primary
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care setting to assess the main constructs of the TPB, perceived
susceptibility, and past cessation attempts. Regression analyses
revealed that intention to quit smoking can be primarily
predicted by perceived behavioural control and perceived
susceptibility.
5.2.5.6	 Key behavioural variables identified from TRA and TPB
After reviewing the TRA and TPB, it has been quite clear that in
shaping a behaviour, the person's Attitude (outcome beliefs and evaluations)
Social norms (perceived Peer pressure) Management Support (important
others), Perceived Behavioural Control and the Intention to Perform are the
essential determinants leading to the desired behaviour. The variable of
perceived behavioural control is understood as an individual' s perception
of the ease or difficulty of performing a given behaviour. This appears to
be identical to the Self-efficacy construct and would be further explored in
the review of the Social Cognitive Theory. The key variables identified are
consolidated in table 5.9.
Theory or Model Behavioural Variables Identified
Theory of Reasoned
Action and Planned
Behaviour
Attitudes
Social Norms
Management Support
Intention to Behave
Self Efficacy
Table 5.9 Key behavioural variables identified from TRA and TPB
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5.2.6	 The Interpersonal Level - The Social Cognitive Theory (SCT)
5.2.6.1 The behavioural and cognitive foundation of the SCT
The SCT has portrayed a cognitive-behaviour concept of human
behaviour within a triadic model of reciprocal determinism (Bandura,
1986). Behaviour results from the continuous interaction of
behaviour itself, cognitive, affective, personal factors and environmental
effects. Behaviour is driven not by one single factor but an integration of
all. Bandura's conception of reciprocal determinism holds the view that
personal factors (cognition, affect, and biological), behaviour, and
environmental factors influence and hteract with each other and result in a
triadic reciprocity. Since personal agency is socially rooted and operates
within socio-cultural influences, individuals are viewed both as products
and as producers of their own environments and of their social systems
(Pajares, 1996a).
Pajares (1996b) forwards the notion that it is the individuals'
interpretation and evaluation of their own experience and thought processes.
Prior determinants of behaviour such as knowledge, skill or attainment can
predict subsequent behaviour in line with the beliefs that people hold about
their abilities and the outcome of their efforts. It is the people's
self-system that enables them to exercise a measure of control over their
thoughts, feelings and actions. People's self-evaluations of the results of
their behaviours can inform and alter both their environments and their
self-beliefs which can in turn inform and alter subsequent behaviours.
Rosenstock, Strecher and Becker (1988) consider that the SCT is
trying to explain the cognitive-behaviour interconnection as Expectancies
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and Incentives driven. The constructs of Expectancies and Incentives are
elaborated below:
1. "Expectancies
For heuristic purposes these may be divided into three types"
a. Expectancies about environmental cues (that is, beliefs about
how events are connected -- about what leads to what).
b. Expectancies about the consequence of one's actions (that is,
opinions about how individual behaviour is likely to influence
outcomes). This is termed outcome expectation.
c. Expectancies about one's own competence to perform the
behaviour needed to influence outcomes. This is termed
efficacy expectation -- Self Efficacy.
2. Incentives
Incentives (or reinforcement) is defined as the value of a
particular object or outcome. The outcome may be health status,
physical appearance, approval of others, economic gain, or other
consequences. Behaviour is regulated by its consequences
(reinforcements), but only as those consequences are interpreted
and understood by the individual."
(Rosenstock, Strecher and Becker,1988, p.176)
From the foundation of the SCT and the supplementary
explanations forwarded by Rosenstock, Strecher and Becker (1988) and
Pajares (1996a, 1996b), it is visualised that the SCT has proposed a vehicle
explaining how people exercise a measure of control over their cognitive
processes and behaviour and thus alter their environment.
Person	 I	 Behaviour Outcome
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5.2.6.2 The multidimensionality of the SCT - Outcome Expectation and
Self-Efficacy
Within the context of the SCT, Bandura (1977) proposes two
important concepts that will influence people's decision to engage in a
particular behaviour. In the first instance, people may be discouraged
from performing a particular behaviour because they doubt their ability to
perform it (efficacy expectancies). Second, even if people are confident
that they will be able to perform that particular behaviour, they may be
reluctant to do so if they perceive that the behaviour will not lead to the
desired outcome (outcome expectancies). The construct of Self-Efficacy
was advanced by Bandura's (1977) publication of "Self-Efficacy: Toward a
Unifying Theory of Behavioural Change". An "Efficacy" expectation is
"the conviction that one can successfully execute the behaviour required to
produce the outcomes" (p.193). This self-efficacy is considered to be the
core aspect of SCT and is now widely studied and used (Betz and Hackett,
1998; Schwarzer, 1998). The diagrammatic representation of the
difference between efficacy and outcome expectations is shown in figure
5.6.
Efficacy
Expectations
Outcome
Expectations
Figure 5.6 Bandura's Efficacy and Outcome
Expectation Schema (Adapted from: Bandura, 1977)
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In this conceptual system, Bandura (1977, 1994) advances the
notion that a strong sense of efficacy enhances human accomplishment and
personal well-being. Efficacious people are willing to accept more
challenging tasks and maintain a strong sense of commitment. They
attribute failure to insufficient effort or inadequate knowledge on their part
(this cognitive sense is similar to the "Internal Oriented" scenario in the
HLOC). A strong efficacious outlook produces personal accomplishment,
reduces stress and lowers vulnerability to depression. On the contrary,
low efficacious people fear and tend to avoid threatening situations they
believe exceed their coping skills but tend to get involved in activities
when they are sure of their capability of handling. They have low
aspiration and weak commitment towards the target. They have low
self-esteem, are vulnerable to setbacks and depressions. They slacken
their effort and give up quickly in the face of difficulties. Apart from
self-efficacy, expectations of eventual success can also affect coping efforts
and persistence in the face of obstacles and aversive experiences.
There are four sources from which efficacy expectations are
developed. Bandura (1977, 1994) labelled them as Mastery Experience,
Vicarious Experience, Verbal Persuasion and Emotional Arousal. Each of
the sources is spelt below:
Mastery Experience
This is the most influential source of efficacy beliefs and is
created through . "mastery experience". Simply put, individuals
gauge the effects of their actions, and their interpretations of
these effects help create their efficacy beliefs. Successful
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actions raise self-efficacy; repeated failures lower it particularly
if the mishaps occur early in the course of events. Bandura
(1977) emphasises that after a strong sense of efficacy
expectations are developed through repeated success, the
negative impact of occasional failures happening later is likely to
reduce. Direct experience is the strongest determinant of
self-efficacy. In the field of occupational safety and health,
successful performance of a given behaviour -- e.g. wearing of
safety belt while working at height -- provides the individual with
a sense of mastery of the behaviour, this in turn informs and
reinforces one' s sense of efficacy. Once mastery is obtained
higher goals may be set and new behaviours attempted.
Vicarious experience
When people do not have the mastery experience, vicarious
experience also informs behaviour. Bandura (1977, 1994) points
out that efficacy belief can also be built through the vicarious
experience provided by social models. Seeing others perform
activities without adverse consequences can generate
expectations in observers that they too will improve if they
persist in their efforts. Watching similar others perform or
describe activities provides one with a sense of "What he can
do, I can do". The casual and direct observation of others
(models) informs the individual of what is possible and provides
generative rules to guide behaviour. Models transmit information
on values, attitudes and patterns of thought and behaviour
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through physical demonstration, pictorial representation or verbal
description. Observing the benefits obtained by models through
their behaviour provides motivation for the observer to obtain
similar benefits. When motivated, the subsequent enactment of
the observed behaviour can result in new levels of mastery as the
new behaviour is refined and corrected through observation,
feedback and repeated performance. The employment of movie
stars, singers to demonstrate safe practices or to convey the
message of safety is a common tactic of "vicarious Experience".
Verbal persuasion
Verbal persuasion can also lead people to believe in their ability
in performing the behaviour and lead to the successful outcomes
(Bandura, 1986, 1994). Verbal persuasion alone is generally not
enough to facilitate behaviour. Efficacy expectations induced in
this manner are weaker than those arising from one's own
personal accomplishments which do provide an authentic
experiential base for them (Bandura, 1977).
Emotional Arousal
Emotional Arousal also informs self-efficacy. People interpret
their emotional state as an efficacy indicator. When anxiety and
fear are associated with a given behaviour they are usually
evaluated by the individual as an indication of their competency
to perform or cope with the given behaviour. This may lead to
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the lowering of one' s beliefs in their efficacy or ability to
perform the behaviour, which in turn also lowers efficacy
expectations and decreases the likelihood of further performance
of the behaviour (Bandura, 1977).
The SCT has taken account of the human cognitive capabilities in
determining behaviour. The Outcome Expectation and Efficacy
Expectation together with the four sources of self-efficacy has highlighted
the multidimensionality of the theory in explaining human behaviours. It
appears that the SCT has encompassed a wider scenario in explaining
human behaviour, particularly with regard to motivation and incentives
making it a popular theory.
5.2.6.3 Empirical support for the SCT
Bandura (1982) has reviewed a variety of different lines of
self-efficacy research, and concluded that self-efficacy theory has
considerable potential explanatory power. His review found that perceived
self-efficacy helps to account for a wide variety of individual behaviours,
including: changes in coping behaviour produced by different modes of
influence, levels of physiological stress reactions, self-regulation,
achievement strivings, growth of intrinsic interest, and choice of career
pursuits. There are also numerous examples of studies and applications
of Bandura's self-efficacy concepts in the field of health, medical,
educational, cultural and socio-economical. Fisher and Fisher (2001) and
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King (1999) had reported the application of the SCT in the field of HTV
preventions, and generally observed that knowledge, correct infoiniation,
social support and skill are factors contributing to the establishment of a
person's self efficacy towards the targeted behaviour. A simple surf on
the internet can find hundreds of such web sites providing useful research
information".
5.2.6.4 Key behavioural variables identified from the SCT
Bandura's concept of self-efficacy can be regarded as an
extended version of the construct of Perceived Behavioural Control in the
TPB discussed above. The triadic reciprocity composed of cognitive,
affective, personal factors and environmental effects proposed by Bandura
in his SCT looks very much the same as the possible correlation among
attitude, subjective norm and perception of behavioural control as
suggested by the TPB. Such observation suggests that the SCT does share
commonalities with those theories that have been examined so far. It
seems that there is a tendency for the behavioural theories to converge to
common behavioural determinants. After reviewing the SCT the Perceived
Consequences (outcome expectancies) and the Self Efficacy expectancies
as the behavioural variables they are identified for the future model
building of this study. Since Mastery Experience is the essential source of
self-efficacy, "Experience" is also included. The identified variables are
consolidated in table 5.10.
11For
	 example,
	
Information	 on	 Self-Efficacy
	 Page	 at
http://www.emory.edu/EDUCATION/mfp/effpage.html.
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Theory or Model Behavioural Variables Identified
The Social Cognition
Theory
Perceived Consequence
Self-efficacy •
_ Experience
Table 5.10 Key behavioural variables identified from SCT 
5.2.7	 The Community Level - Diffusion of Innovations Theory (DIT)
5.2.7.1 The behavioural and cognitive foundation of the DIT
It would be ideal if new safety and health programmes or
measures of a company are readily accepted in full by all parties. This is,
however, not realistic — "Not all good ideas can be marketed". For a
company or institution to successfully implement a health and safety
programme, it is imperative to understand how ideas could be effectively
diffused through members and how its members will adopt a change or
innovation. The communication of the programme design and the adoption
of innovation become even more complex when the issues of social and
cultural diversity that operate within the companies or institutions are being
considered. It is hence essential for safety and health professionals to
understand the multitude of factors that influence adoption of
innovations. Only by doing so will professionals be able to explain,
predict and account for the factors that impede or facilitate the diffusion of
the safety and health messages that lead to final adoption in the
workplaces.
According to Rogers (1995), an early writer on this subject, DIT
is a theory that analyses, as well as helps explain, the adaptation of a new
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innovation. In other words it helps to explain the process of social change.
Diffusion is the process by which an innovation is communicated through
certain channels over time among the members of a social system. The
diffusion of innovation touches peoples' awareness of the new knowledge
(innovation), formation of attitude as a result of the "Persuasion" of the
new idea, decision making either to adopt or reject the idea and the
implementation of the idea and continuation (Cottrell, 1997). It is similar
to the previously reviewed TTM and ARRM in understanding how people
undergo a cognitive change in accepting new ideas and how they react to
and adopt the changes by going through different stages that pose different
effects upon the individual perception.
5.2.7.2 Extent of multidimensionality of the DIT
An "Innovation" is an ilea, practice, or object that is perceived as
new by an individual or other unit of adoption. The characteristics of an
innovation, as perceived by the members of a social system, determine its
rate of adoption. Why do certain innovations spread more quickly than
others? Roger & Scott (1997) have identified five major constructs
delineating a multidimensional feature of the theory in addressing how an
individual reacts with the environment for a cognitive-behavioural
adjustment. The five constructs are: (1) relative advantage, (2)
compatibility, (3) complexity, (4) trialability, and (5) observability.
Each of the characteristics is elaborated below:
• Relative advantage: innovation that is perceived to be an
advantageous is readily accepted. The greater 	 perceived
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relative advantage of an innovation, the more rapid its rate of
adoption will be. The yardstick in measuring advantage may be
measured in economic terms, but social prestige, convenience,
and satisfaction are also important factors.
• Compatibility: innovation is perceived to be compatible with
the existing values, past experiences, and the needs of potential
adopters can be easily accommodated. Ideas incompatible with
the values and norms of a social system will not be adopted as
rapidly as an innovation that is compatible. The adoption of an
incompatible innovation often requires the prior adoption of a
new value system, which is a relatively slow process.
• Complexity: it is the degree to which an innovation is perceived
as difficult to understand and use. Innovations that are simpler to
understand are adopted more rapidly than innovations that
require the adopter to develop new skills and understandings.
• Trialability: innovation that can be experimented on a limited
basis is more easily accepted before final commitment. New
ideas that can be tried on the installment plan will generally be
adopted more quickly than innovations that are not divisible. An
innovation that is trialable represents less uncertainty to the
individual who is considering it for adoption, who can learn by
doing.
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• Observability: the easier it is for individuals to visualise the
results of an innovation, the more likely they are to adopt it. Such
visibility stimulates peer discussion of a new idea, as friends and
neighbours of an adopter often request innovation-evaluation
information about it. It enables a change of ideas and cognitive
adjustment through social interaction.
In summary, innovations that are perceived by individuals as
having greater relative advantage, compatibility, trialability, observability,
and less complexity will be adopted more rapidly than other innovations.
It is a cognitive-behaviour-community triadic relation for behavioural
changes.
5.2.7.3 Empirical support for the DIT
Like the other psychological theories, the diffusion model has
been applied in a wide variety of disciplines such as education, public
health, communication, marketing, geography, general sociology, and
economics since the 1960s (Roger & Scott, 1997).
Glanz and Rimer (1995) also report that the DIT has provided a
powerful framework for understanding how new ideas and innovations are
spread and adopted. For the discipline of safety and health at work, this
theory provides a useful model for exploring the processes involved in
which safety and health messages are accepted. This could enable the
formulation of an effective communications strategy consisting of using the
mass media to introduce the message, provide knowledge, influence
attitudes, and reinforce behaviour, and using community or interpersonal
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intervention to teach and encourage the adoption of the safety and health
behaviour. This is especially important for groups known not to adopt new
behaviours quickly.
5.2.7.4 Key behavioural variables Identified from the DIT
As the DIT is concerned mainly with transfer of information and
the quality associated, it goes without saying that "Information" is the key
behavioural variable. The five major constructs that determine an
innovation's rate of adoption -- relative advantage, compatibility,
complexity, trialability, and observability -- are analogies of the
behavioural variables identified in the previous theory reviews. A brief
comparison is attempted below:
Relative Advantage
An innovation is readily accepted if is perceived to have more
advantages than the idea without such benefits. Cottrell (1997)
forwards the notion that this includes economic profitability, low
initial cost, decrease in discomfort, saving in time or effort and
social prestige. A close examination of the ingredients prompts
us to the same meaning of the Perceived Benefit of the HBM,
Outcome-Expectation of the TTM and SCT which are --
Perceived Consequence.
Compatibility
The degree to which an innovation is perceived as-consistent with
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the existing value, past Experiences, and needs of the potential
adopter tallies with the Attitude construct of the TRA as well as
the TPB.
Complexity
Is the degree to which an innovation .is easily understood and
implemented. Cottrell (1997) considers that complexity is
negatively correlated with adoption. Such an interpretation fits
nicely with the individual's self evaluation of his/her own
capability in adopting the idea conveyed. It is the Self-Efficacy 
spelt in SCT and the TPB.
Trialability
Is the degree to which an innovation might be used on a limited
basis, or tested on a pilot basis before a final installation plan is
committed. Cottrell (1997) considers that trialability is
positively correlated with adoption and is especially important to
earlier adopters. This is a mixed procedure of how an individual
might test out his/her ability in mastering the new idea,
evaluating possible barriers and difficulties and how they might
prepare to adopt the change. Therefore, it is a mixture of the
construct of Perceived Consequence (Perceived Benefits,
Perceived Barriers perceived barrier) of the HBM, and the TTM.
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Observability
The degree to which the results of the innovation are visible and
viewed positively by peers. It is Bandura's Self-Efficacy and
Outcome Expectation Schema and the HBM. The consideration
of the peer's effect matches with the Social Norms (Normative
Norm) spelt out by the TRA and TPB.
Based ai the above comparison, the key behavioural variables
identified are consolidated in table 5.11.
Theory or Model Behavioural Variables Identified
Diffusion of
Innovations Theory
Information	
—
Attitude
Experience
Perceived Consequence
Self-Efficacy
Social Norms
Table 5.11 Key behavioural variables identified from DIT 
5.2.8	 Community Level - Community Organisation
5.2.8.1 The behavioural and cognitive foundation of the Community
Organisation
According to Wenzel (1999a), "community organisation presents
a social process of inter-cultural exchange between people living in a
definable geographical size and who have developed a "sense of location"
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as well as a "sense of culture" (section 11.V. Wenzel (1999a) defines
"Community" as:
"represents a social and cultural context directing the
development of particular ways of life and behaviour patterns.
The members of the community gain their personal and social
identity by sharing common beliefs, values and norms which
have been developed by the community in the past and which
may become subject of change in the presence and future."
(Wenzel, 1999a, section 11.2)
Regarding the cognitive and behavioural interlink between
individual and community, Wenzel (1999b) has forwarded an explicit view,
"Human beings are social beings, i.e. they need to interact with each other
to be able to develop and subsequently, to be able to live a productive life.
Humans need other humans not only in terms of psychological
development, but also to be able to develop values, belief attitude,
behaviour pattern, ways of life - in short: to develop a cultural frame of
reference which give meaning to their lives." (section 2.2).
Similar to Wenzel's (1999a, 1999b) view on Community
Organisation, Glanz & Rimer (1995) considers that Community
Organisation encompasses and supports theories of social networks. It
emphasises active group participation and the development of communities
in solving social problems through identific ation of common problems or
goals, resources allocation, developing and implementing strategies for
reaching their goals. In the case of safety and health, it seeks to effect
community-wide change strategies in installing safety and health related
behaviours by organising communities to define their associated problems.
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The concept of Community Organisation has roots in several theoretical
perspectives: the ecological perspective, social systems perspective, social
networks, self-efficacy plus behavioural capability and social support are
all needed to build up a collective sense of readiness for changes.
Community Organization does not use a single unified model but several
key concepts that are central to the various approaches.
5.2.8.2 Extent of multidimensionality of the Community Organization
Glanz and Rimer (1995) have identified five concepts that spell
the main theme of this approach. The five conceptual categories are
quoted in table 5.12.
According to Glanz and Rimer (1995), the process of
empowerment is intended to stimulate problem solving and activate
community members. Community competence is an approximate
community level equivalent of self-efficacy plus behavioural capability --
the confidence and skills to solve problems effectively. Participation and
relevance are both sides of the same coin: They involve citizen activation
and a collective sense of readiness for change. Issue selection concerns
identifying "winnable battles" as a focus for action, and critical
consciousness stresses the active search for root causes of problems.
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Concept Definition Application
Empowerment
Process of gaining mastery and power
over oneself/one's community, to
produce change
Give individuals and communities tools
and responsibility for making decisions
that affect them.
Community
Competence
Community's ability to engage in
effective problem solving
Work with community to identify
problems; create consensus, and reach
goals.
Participation and
Relevance
Learners should be active participants
and work should "start where the
people are"
Help community set goals within the
context of pre -existing goals, and
encourage active participation.
Issue Selection Identifying winnable, simple, specific
concerns as focus of action
Assist community in examining how they
 can communicate the concerns, and
whether success is likely.
Critical
Consciousness
Developing understanding of root
causes of problems
Guide consideration of health concerns in
broad perspective of social problems.
Table 5.12 The five major concepts of the Community 
Organisation (adapted from Glanz & Rimer, 1995) 
Following Wenzel's (1999a, 1999b) definition of Community
Organisation and the role of the individual within, it is visualised that the
promotion of safety and health at work falls within the concept of
Community Organisation. It is a complex endeavour requiring the
coordination of community activity with individuals by recognising that the
way people behave is formed and influenced by their social and community
relationships and customs. This includes identifying and assessing
community safety and health needs, resources, capacities, opportunities,
barriers, characteristic patterns of decision-making, leadership, power, and
any other issues that may be relevant to successfully reducing the problem
of safety and health at work.
Judging from Wenzel (1999a, 1999b), Glanz and Rimer's (1995)
notions, the term community organisation is a multidimensional -- "whole
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of the person-in-environment" -- view achieved through putting people
together to shape a group identity and to strive for a common goal in
securing a reasonable standard of life. It deals with planning and acting out
plans to solve social problems among communities.
5.2.8.3 Empirical support for the concept of Community Organisation
Glanz and Rimer (1995) reveal that community technique such as
"Media Advocacy" in using mass media to promote a public initiative,
enhancement of community competence by group experience sharing,
improvement empowerment by joining forces and coalitions are common
community techniques to promote safe sex behaviour in he prevention of
AIDS. King (1999) also reports that community-level approach targeting
at social influence, outreach programmes, school-based programmes, social
marketing, community organizing and empowerment are widely employed
in changing social norms to reduce the individual vulnerability of I-ERT
transmission in U.S.A. The Metro Boston Haitian REACH 2010
Community Planning Group (REACH 2010) (2000) had worked out a
Community Action Plan that describes the need for HIV prevention and
care services among Haitians in Massachusetts. For measures concerning
Community Intervention, the Planning Group proposed the following
initiatives that are a reflection of Attitude Changes, Knowledge,
Information, Training and Peer Norm Interventions. The steps are cited
below:
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"Community Interventions
• Drop-in centers;
• School-based interventions;
• Faith-based interventions;
• Community building/mobilization through media and radio;
• Collaboration with Haitian area-providers;
• Allocation of funding for services to the Haitian community; and
• Conferences & trainings."
(REACH 2010, 2000, page 27)
5.2.8.4 Key behavioural variables identified from the Community
Organisation
From the concept of Community Organisation, safety at work
requires a complex coordination of community activity with individuals by
recognising that the way people behave is formed and influenced by their
social and community relationships and customs. As far as the aim of this
study is concerned -- to construct a Multi-Dimensional Safe Behaviour
Model comprising of the behavioural variables identified, the examination
of the idea of community organisation has further reinforced the belief that
behavioural modification is a means of bringing people together to address
problematic social conditions. It is a purposeful collective effort which
requires sound analytical, political, and inter-personal skills. It is a
person-in-environment context. After reviewing the view of Glanz and
Rimer (1995) and Wenzel (1999a, 1999b), the behavioural variables for the
building of the Multi-Dimensional Safe Behaviour Model of this study, are
Attitude towards health and safety, Perceived Risk, Knowledge and
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Social Norms. The variables are consolidated in table 5.13.
Theory or Model Behavioural Variables Identified
Community
Organisation
Attitude
Knowledge
Perceived Risk
Social Norms
Table 5.13 Key behavioural variables identified from 
Community Organisation
5.3	 Putting It Together for an Multi-Dimensional Safe
Behaviour Model
5.3.1	 The behavioural variables
The review of the above theories and model has illustrated the
profound implications for safety and health interventions. It has further
reinforced the observation of the convergence of the behavioural theories
that had been noticed earlier in this chapter. This project has so far
examined nine theories viewing behavioural changes from that of the
individually focused to the macro level of environmental and
organisational centered. Table 5.14 summarises the behavioural variables
extracted from each of the nine reviewed theories for the
Multi-Dimensional Safe Behaviour Model construction in this study.
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Level Theory or Model Behavioural Variables identified fromTheory Review
Intrapersonal
Health Belief Model
Perceived Risk
Perceived Consequence
Self-Efficacy
_
Transtheoretical Model
Perceived Risk
Knowledge
Social Norms
Perceived Consequence
Self-Efficacy
Health Locus of Control
AIDS Risk Reduction
Model
Internal Locus
Powerful _Others
Chance
Perceived Risk
Knowledge
SocialNorms
Perceived Consequence
Interpersonal
Theory of Reasoned Action
Theory of Planned Behaviour
Attitudes
Social Norms
Management Support
Intention to Behave
Self Efficacy
Social Cognitive Theory
Perceived Consequence
Self-efficacy
Experience
Community
Diffusion of Innovation theory
Community Organisation
Information
Attitude
Experience
Perceived Consequence
Self-Efficacy
Social Norms
Attitude
Knowledge
Perceived Risk
Social Norms
Table 5.14 The behavioural variables extracted from
the review of the nine behavioural theories and models
From the above theory reviews, it appears that although each of
the reviewed theories does reside on a unique premise, they are nonetheless
not competing but supplementing each other, conceptually sharing
common behavioural variables. For easy reference, the extracted
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behavioural determinants are further consolidated in table 5.15.
,
,
Safety Behavioural Yariables
1 Knowledge
2 Experience
3 Perceived Consequence
4 Perceived Risk
5 Social Norm
6 Self Efficacy
7 Attitude
8 Intention to Behave
9 Internal Locus
10 Chance
11 Powerful Others
12 Information
13 Management Support
Table 5.15 The thirteen consolidated behavioural variables
5.3.2	 What happens next?
This chapter has, so far reviewed nine psychological theories and
models relating to safety and health behaviours and extracted thirteen
common behavioural variables that are found to have substantial influence
upon one's behaviour. Based on the findings, the next chapter will be
devoted to the theoretical account on the rationales of the questionnaire
design and the schematic construction of the Multi-Dimensional Safe
Behaviour Model.
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Chapter 6 
The Construction of the Multi-Dimensional
Safety Behaviour Model : A Theoretical Consideration
Chapter Summary
The thirteen behavioural variables identified from the review of
various psychological and behavioural theories in Chapter 5 are
inter-connected and some of them do overlap conceptually. Before
putting together the variables into an integrated model for model testing,
all the variables are subjected to a process of "Normalisation" - to
examine the conceptual meaning of each of the variables. Variables
found to have duplicated meanings or implication were remove. The
process of "Normalisation" has short listed 9 variables of "Social Norm",
"Management Commitment", "Safety Knowledge", "Perceived Risk",
"Safety Experience", "Self Efficacy", "Perceived Consequence",
"Chance" and "Intention to Behave". Three hypothetical constructs of
"Social Support", "Attitude" and "Expectance" composed by observable
indicators from the 9 identified variables were also formed. The
variables have been placed together into a hypothesised
Multi-Dimensional Safe Behaviour. Model with the causal relationships
between variables identified. A discussion on the selection of the SEM
in testing the fitness of the Safe Behaviour Model is also included in this
chapter.
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6.1	 Normalisation of the Behavioural Variables
The thirteen behavioural variables consolidated from the
reviews of the nine selected behavioural theories in Chapter 5 are
recapped in Table 6.1 again for easy reference.
Safety Behavioural Variables
1 Knowledge .-
2 Experience
3 Perceived Consequence
4 Perceived Risk
5 Social Norm
6 Self Efficacy
7 Attitude
8 Intention to Behave
9 Internal Locus
10 Chance
11 Powerful Others
12 Information
13 Management Support
Table 6.1 The behavioural variables identified 
from the review of the nine behavioural theories and models
These 13 variables are a summation of the views on how
behaviour is formed. Before proceeding to the construction of an
integrated behavioural model with the variables identified, it is
imperative to visualise that although each of the theories start with a
theoretical premise of its own, they are inter-connected. For example,
the stages of behavioural changes outlined by the ARRM is very much
closely related to the TTM. Another example is the similarity between
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the concept of "Self-Efficacy" of the SCT and the "Perceived Behaviour
Control" in the TPB. Different theories also employ different terms
with similar implications. For example, the behavioural variable
"Attitude" stated in the TRA is a complex construct that its formation
may co-relate with the person's working experience and knowledge.
On the basis of such evidence, it is envisaged that some of the identified
behaviour variables do overlap conceptually or different terms are used
for the same idea by different theories.
Other than the possible overlapping of ideas, the Scientific
Software International (SSI) (2000a) has pointed out that social and
behavioural theories are mostly formed by hypothetical constructs that
can only be inferred indirectly through one or more observable indicators.
Hypothetical constructs, dependent and independent variables within
theories are defined and their interrelationships postulated with
directions and signs specified. The SSI (2000a) also forwards the notion
that not all the theoretical constructs are observable. Some can only be
inferred through other observed variables. Before the theory can be
empirically tested, a set of observable indicators for each of the
theoretical constructs must be defined.
Based on the above arguments, before putting together
behavioural variables into a neat 'and integrated behavioural model, it
seems necessary to scrutinise the variables to minimise duplication and
identify hypothetical constructs. To achieve such purpose, the
identified behavioural variables will be subjected to a process called
"Normalisation". Normalisation is a concept employed in computer
database design aiming at the elimination of duplicated data fields within
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the overall data system (Simpson, 1987). Such a process is employed
here to remove those variables in table 6.1 that share common meanings
and implications with others. This exercise will result in fewer
variables carrying unique meanings but with an adequate coverage in
explaining human behaviours.
6.1.1 "Attitude" — A cognitive amalgamation of "Knowledge",
"Experience", "Perceived Risk" and "Perceived Consequence"
Among the 13 behavioural identified variables, "Attitude" is a
very complex construct. According to Boob (1947), "attitude is as
implicit, drive producing response considered socially significant in the
individual's society" (page. 43). Boob (1947) goes further to elaborate
that attitude is an implicit response, anticipatory and mediating in
reference to a pattern of overt responses. It is being evoked by a variety
of stimuli, acquainted through learning, cue and drive producing and is
considered socially significant in the individual's society. From Boob's
(1947) definition, it is perceived that "Attitude" is a complex cognitive
element learned through exposure, conditioning, and socialisation.
Attitudes can be acquired from others via social learning and modelling
as well as being acquired via 'direct experience. The established
definitions concerning "Attitude" are so numerous and heterogeneous
that it is virtually impossible to provide a complete overview (OECD,
1994). Allport (1935) has surveyed sixteen definitions on Attitude and
remarked that it was not easy to construct a definition sufficiently broad
to cover the many kinds of attitudinal determination which psychologists
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today recognise. However, Allport did point out that "preparation or
readiness for response" was the common feature of attitude that ran
through these diverse definitions. The intention was to define "Attitude"
that carried the merit of covering a wide range of cognitive attributes
such as interest, subjective value, prejudice, stereotype and even the
philosophy of life. Allport forwarded his classic definition as :
"An attitude is a mental and neural state of readiness,
organised through experience, exerting a directive or dynamic
influence upon the individual's response to all objects and
situations with which it is related."
(Allport, 1935, p.8)
Allport's (1935) description of attitude is more than a definition.
It implies a theory on attitude structure and function by stating that an
attitude systematically lead the individual to a particular behaviour
(OECD, 1994).
Wallace, Lord & Bond (1997) in the review and meta-analysis
of behavioural-attitude researches over the past 60 years have observed
that the shifting of definitions of "Attitude" over the years from that of
emphasised actions — "readiness for action" tendencies to modern
definitions that emphasise (primarily cognitive) evaluation. Wallace,
Lord & Bond notice that in the 1980s and 1990s researchers have
defined attitudes as "responses that locate objects of thought on
dimensions of judgment", "categorisation of a stimulus object along an
evaluative dimension", and "structures in memory". The contrasting
definitions appear to reflect a change in emphasis that might easily have
prescribed a shift from using "overt actions" as the predominant
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behavioural measure to using "evaluative judgments."
While there is no universally agreed definition of attitudes, there
is widespread consensus that 1) evaluation constitutes a central and
possibly predominant aspect of attitudes, 2) attitudes are represented in
memory, and 3) both behavioural antecedents and consequences of
attitudes have affective, cognitive, and behavioural domains, although
these domains will not necessarily all apply to a given attitude (Olson &
Zanna, 1993). Eagly & Chaiken (1993) explained that cognitive
evaluations refer to thoughts people have about the attitude object,
affective evaluations refer to feelings or emotions people have in relation
to the attitude object, and behavioural evaluations refer to people's
actions with respect to the attitude object. Its formation is "a result of
the aggregation of internal information about an object that is available
at the time of judgment (personal knowledge is the key determinant of
attitudinal judgments)" (Tybout & Scott, 1983), "directly formed through
questioning, personal experience, or operant conditioning (i.e., positive
reinforcement or punishment)", "indirectly though classical conditioning
(i.e., learning through association, such as pairing something desirable or
undesirable with the attitude object)" or through social learning and
observation (Fossey, 1993; Sdorow, 1990).
In line with the above evaluative properties of "Attitude", Ajzen
and Fishbein (1980) consider "Attitude" can be viewed as a complex
system comprising the person's belief about the object, his feeling
towards the object, and his action tendencies with respect to the object.
It is the person's belief that the behaviour leads to certain outcomes and
the evaluation of the outcome.
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The above reviews have prompted to the recognition that
"Attitude" is a multi-attribute component composing of "Experience"
(Allport, 1935; Boob, 1947; Fossey, 1993 & Sdorow, 1990), "Personal
Knowledge" (Tybout & Scott, 1983), "Evaluative Judgement' (Ajzen &
Fishbein, 1980; Eagly & Chaiken 1993 & Wallace, Lord & Bond 1997),
"Outcome Expectancy" (Ajzen & Fishbein, 1980 & Olson & Zanna,
1993), "Social interacted" (Boob, 1945) and "Action Oriented" (Allport
1935; Ajzen & Fishbein, 1980 & OECD, 1994). It is a cognitive
structure that provides a framework allowing people to evaluate their
ambiguous relationship with the social world and helps them to operate
on it. It represents a "Knowledge Structure" that supports a schematic
function in organising memory for events and complex action towards an
object and an "Evaluative Summary" that serves as a heuristic function
for appraising the object (Pratkanis & Greenwald, 1985). It implies
probabilistic estimation and outcome expectancy.
As far as occupational safety and this study are concerned,
safety behaviour is the tart of study and thus forms the "Attitude
Object". The "Safety Attitude" towards the "Attitude Object" — Safety
behaviour — will be very much the same as the general paradigm of
"Attitude". The "Knowledge Structure" in respect of the adoption of a
safe behaviour will be a cognitive schema organised by blending
essentially the person's safety knowledge about the hazard acquired
through safety training or other safety information, safe working
experience, prior experience of the related accident as well as his or her
own concept of value through observing his or her social world. The
"Evaluative Summary" of the person towards a safe behaviour will be
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his belief about the likelihood of the risk and the severity of accident
involved if the associated safe behaviour is not adopted. It is the
understanding of the likelihood of injury, disease or loss of life as a
consequence of exposure to a particular hazard (e.g. the fall hazard
expected while working at height). This evaluative paradigm is a
matter of daily routine when people engage in day-to-day activities that
are exposed to hazardous situations with chances of positive or negative
outcomes. The thoughts about these risks and how people assess them
have been termed "Risk Perception" (Eby & Molnar, 1998).
According to Eby & Molnar (1998), people appraise risk when
making decisions about uncertain events and situations. When reasoning
about probabilistic information and the likelihood of negative outcomes,
people are required to have an understanding of probability, the
domain-specific knowledge about the activity and the factors that affect
its probabilistic nature.
In connection with risk perception, Fischhoff (1994) remarks
that the most widely sought quantity in the management of hazardous
technologies is the identification of the acceptable level of risk.
According to Fischhoff (1994), the acceptability of risk is a relative
concept and involves consideration of different factors. Considerations in
these judgments may include: the certainty and severity of the risk; the
reversibility of the health effect; the knowledge or familiarity of the risk;
whether the risk is voluntarily accepted or involuntarily imposed;
whether individuals are compensated for their exposure to the risk; the
advantages of the activity; and the advantages of any alternatives.
Regarding the concept of "Safety Attitude", the Naval
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Education and Training Professional Development and Technology
Center (NETPDTC) (1993) writes: "A good safety attitude means the
worker will perform work in a manner that will reduce risks. A worker
with a poor safety attitude would merely accept the risks and put up with
the results." (p.2-2). Under NETPDTC's concept, a safety attitude is an
individual's evaluation of performing a specific safe behaviour.
When the concept of "Safety Attitude" is being compared with
that of "Risk Perception", it is not surprising to find lots of similarities.
They are both cognitively structured, knowledge and experience based,
probabilistic evaluative, action oriented, and consequence driven. In
other words, the identified behavioural variables of "Safety Knowledge",
and "Perceived Risk" in Chapter 5 can be regarded as attitudinal
structures. Based on such argument, the behavioural variable —
"Attitude" is a hypothetical construct and is to be indicated by the two
aforesaid variables.
6.1.2 Information and Knowledge — An integrated tool in
communicating health and safety
Improving health and safety standards within the workplace
requires a dynamic approach to the collection and provision of
information. A positive approach to the prevention of workplace illness
and injury requires employees at all levels within the workplace be
involved in a co-ordinated effort to collect and provide information.
(Occupational Health and Safety Authority of Victoria (OH&SA), 1991).
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The implication of adequate safety and health information in
ensuring a safe and healthy place to work has long been recognised by
the local Government. As early as 1989, the Government has imposed
such obligation — provision of information to ensure the safety and
health of all persons employed — onto employers by including this legal
duty into the Factories and Industrial Undertakings Ordinance. As to
what type of safety information should be _provided and what are
expected effects to be produced on the recipients, the law has, however,
made no such elaboration.
Sattler, Lippy & Jordan (1997) have conducted an extensive
literature search on hazard communication, comprehensibility of
precautionary statements and effectiveness of labeling and warning signs.
After the research, they observed a general consensus in designing an
effective safety warning or label. The following are an extract of
some of the findings of Sattler et al. pertaining to the impact of the
warning message on the recipients' risk perception:
"1. Label effectiveness is often judged on the basis of subjective
opinion, particularly what would be done upon
encountering the label.
2. Perceived hazard, familiarity with a product, and gender
influence the consumer's decision to look for a warning
message on the labels of potentially hazardous household
products.
3. Warnings laid out in outline form and organised by type of
hazard were ranked as having greater eye appeal, easier to
process, and more effective than alternative approaches such
as paragraph layouts.
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4. Warnings containing a picture, colour, or an icon elicited
significantly faster response times among subjects than
warnings without them.
5. The shape of a label may enhance the conspicuousness of a
warning, even if the targeted user is not actively searching
for safety information. This may be because the recipients
may become more sensitive to certain shape stimuli which
they have come to associate with danger much as they do
with colour.
6. One of the key variables on warning effectiveness is where
the information is placed.
7. Warnings printed horizontally were found more quickly than
warnings printed vertically.
8. If safety information is perceived as familiar or redundant, it
may simply be dropped from short term memory, and have no
further effect on behaviour. Alternatively, if the information is
perceived as inconsistent with existing knowledge and beliefs,
it may be rejected as not credible. Even if the information is
previously unknown and is accepted as true, the recipient
may be insufficiently motivated to alter behaviour.
9. The four elements — a standard signal word, statements of the
hazard, the potential consequences, and how to avoid the
hazard — are widely encountered guidelines that warnings
should comprise.
10. Perceived severity of consequences has a strong influence
on behavioural intentions."
(Sattler, Lippy & Jordan, 1997, section 3.1.1)
The findings of Sattler et al. (1997) on the science of designing
an effective warning label touches on several aspects. A close scrutiny
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may classify the findings under the domains of "Hazard Oriented" and
"Cognitive Oriented". Elaboration of the categorisation is shown
below:
Hazard Oriented
1. the nature of the hazard,
2. the level of seriousness of the hazard, and
3. the precautionary measures adopted to eliminate the hazard,
and the potential consequences of ignoring the measures.
Cognitive Oriented
1. comprehensible — providing the primary language of the
intended audience and in a format that is targeted to the
audience's educational and literacy to increase
comprehensiveness of the information;
2. recognition — recipients should be able to perceive the
hazard that a dangerous situation exists and be able to
recall that message at a later time;
3. acceptance — recipients agree with the value associated
with the safety information and accept the recommended
behaviour as a means of ensuring a better life.
The above analysis has highlighted the intrinsic characteristics
(Usefulness, Understandability and Format-Friendliness) of safety
information. Safety information is persuasive, situational and
application implied. It aims to inject into the recipients' cognitive
schema facts, concepts, values and know-how in protecting themselves
against safe and health hazards. Under such circumstances, is it
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appropriate to consider information as a form of knowledge?
From an internet discussion forum — "The Knowledge
Management Forum" (ICMF) (http://www.km-forum.org/t000008.htm),  a
number of researchers and consultants had engaged in discussing the
question of the difference between Information and Knowledge. The
following is a consolidation of the ideas that have been surveyed (K.MF,
1996):
"Information is raw and static. It consists of facts and data
organised to describe a particular situation or condition.
It can act on the cognitive structure and can be transformed
into some conceptual framework and can be manipulated
and used for other cognitive uses. It becomes knowledge
when it is effectively applied in problem solving and
handling challenges.
Knowledge is complex, fluid, tacit, dynamic and can be
accumulated over time. It is information in "Knowledge
representation" consisting offacts, truths, beliefs, concepts,
judgments, expectations, methodologies and know-how. It
includes data and information and is applied to interpret
information about the situation and to decide how to handle
it. It is a representation of reasoning."
The above survey on the concepts of Information and
Knowledge has delineated an "Information — Knowledge" hierarchy in
which Information represents facts or messages. Knowledge is
occupying a wider level representing a sense of understanding,
MI. 4..
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assimilation and application of information. It incorporates information
into a person's cognitive structure affecting meaning.
Godbout (1999) explains that information becomes individual
knowledge when it is accepted and retained by an individual as being a
proper understanding of what is a true and valid interpretation of reality.
Godbout (1999) also proposed a model of "Informal Filtering Process"
describing how externally provided information can be integrated into
the working environment as relevant sources of explicit knowledge.
Godbout's (1999) model of "Informal Filtering Process" is shown in
figure 6.1.
Figure 6.1 The Model of "Informal Filtering Process"
(Adopted from Godbout, 1999) 
According to Godbout' s (1999) model, relevancy will be the
initial factor determining which piece of information to be received.
Relevancy means that people will be more attentive to information
related to their areas of interest or to the problem which currently draws
their attention. Non-relevant information may be rejected, or retained at
a subconscious level and recalled from memory as needed. After the
information is received, the recipient will assess the acceptability of the
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information by filtering through a grid composed of the followings
(Godbout, 1999):
• Source — It is the authority and creditability of information
source;
• Biases — It is a state of closed-mindedness or a prejudicial
outlook that prevents someone from judging the situation in an
objective manner;
• Experience — It is a person's historical context that shapes
the belief and the inter-operation. People tend to reject
information that contradicts their understanding of history and
experience;
• Receiver' s Savvy — This is the skill of the individual or
organisation who performs the function of a receiver and
conducts the initial assessment on the acceptability of the
information. According to Godbout (1999), "There is a social
consensus that backgrounds in a variety of arts, culture or
scientific domains that will enable a person to draw on a
broader base of reference models when evaluating information.
These reference models are important because they constitute a
means of organising incoming information and establishing
relationship between events, information sources and persons.
"(section 3.5);
• Desperation Factor -- Many of the managers welcome
factual data and measurable results and become desperate
when such crucial information cannot be found. Under these
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circumstances the managers will accept almost anything that
seems pertinent.
The "Informal Filtering Process" model has accounted for the
knowledge artifacts that pass the filter test and eventually become part of
the knowledge base. At that point the statements retained will have both
relevance and the interpretative attributes. They will be considered true
and the recipient will believe that it is right in considering these
statements to be true.
It is not the intention of this study to go deeply into the
epistemological argument of "Knowledge" and "Information". The
above analysis, nevertheless, sufficiently justifies the notion that
"Knowledge" is assimilated with contextual "Information".
Knowledge represents reasoning, judgment (explicit or implicit) and
know-how. It is also a state of consciousness. To have knowledge,
information should be present. Since "Knowledge" depicts a broader
sense encompassing the concepts of "Information", it is therefore to be
included into the variable — "Knowledge" — in the development of the
Multi-dimensional Safe Behaviour Model of this study.
6.1.3	 "Powerful Others" and "Important Others" of the "Social
Norm" — Are they the same?
The "Powerful Others" is one of the subscales of the MHLC. It
measures the belief that powerful other people (one's family, friends or
health-care providers) control one's health. It refers to the degree to
Chapter 6
	 211
which individuals perceive the events of their lives as being a
consequence controlled by forces external to themselves. For easy
reference, the "Powerful Others" subscale (table 5.6) is reproduced in
table 6.2 below:
Form A Form B
1
Having	 regular	 contact	 with , my
physician is the best way for me to
avoid illness.
If I see an excellent doctor regularly, I am less
likely to have. health problems.	 .
2
Whenever I don' t feel well, I should
consult	 a	 medically
	 trained
professional.
I can only maintain my health by consulting
health professionals.
3
My family has a lot to do with my
becoming sick or staying healthy.
Other people play a big part in whether I stay
healthy or become sick.
4 Health professionals control my health. Health professionals keep me healthy.
5
Whenever I recover from an illness, it' s
usually	 because	 other	 people	 (for
example,	 doctors,	 nurses,
	 family,
friends) have been taking good care of
me.
The type of care I receive from other people is
what is responsible for how well I recover from
an illness.
6
Regarding my health, I can only do
what my doctor tells me to do.
Following doctor's orders to the letter is the
_ best way for me to stay healthy.
Table 6.2 The Powerful Other Subscale of MHLC Scales
(Reproduced from table 5.6)
An examination of the six items in the Powerful Other Subscale
above reveals that the items are targeting on the intention of the
individual to adopt a health behaviour with reference to the expectation
of other people who can exert a certain degree of pressure, advice or
instruction upon them. The Powerful Others in the subscale implies
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those whom the individual trusts (e.g. friends), are authoritative (e.g.
doctors), professional (e.g. consultant) or appear to be important (e.g.
family members). Concerning the "Powerful Others", a similar
construct was also found during the review of the TRA. It is the
"Important Others" of the "Social Norm" depicted by the TRA (see
Chapter 5 section 5.2.5.1).
In the TRA, an individual will intend to perform a certain
behaviour when he or her perceives that Important Others (Referents)
think he or her should (Ajzen & Fishbein, 1980). Important Others might
be a person's spouse, close friends, physician, etc (Brown, 1999). In
case of occupational safety, the person perceived to be the important
others by a worker in respect of adoption a safe behaviour -- wearing
safety belt while working at height, could be his co-workers, foreman,
supervisors or his family members.
From the above finding, is it appropriate to equate "Powerful
Others" of the MHLC with the "Important Others" of the TRA? To
seek an answer, Professor Kenneth A. Wallston, the originator of the
MLHC scales was consulted via e-mail (dated: 7 June, 2000). Through
the e-mail exchange, the relationship between "Powerful Others" and
"Important Others" cleared by Professor Wallston is shown below:
"In general, "powerful others" refers to the same type of
individuals that are referred to as "referents" in The Theory of
Reasoned Action. Another synonym would be "significant
individuals." Powerful others are those peoplé with the
capability of making a difference in one's life. Therefore, in your
example, managers, foremen, and supervisors could all be
"powerful others". In the context of health locus of control,
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"powerful others" typically refer to doctors, nurses, other
healthcare providers, family members, co-workers, and
friends."
(Wallston, 2000a)
Based on the above comparison and Wallston's elaboration, it is
now clear that "Powerful Others" and "Important Others", though
coming from different theories (HLOC and TRA), are very much alike.
The "Powerful Others" is therefore being included into the "Important
Others" of the "Social Norm" depicted by the TRA in exploring the
integrated behavioural model of this study.
6.1.4 Internal Locus and Self Efficacy — Are they closely related?
According to the Bandura's SCT (Bandura, 1977, 1995),
self-efficacy makes a difference in how people feel, think and act. Low
self-efficacious people are disturbed by depression, anxiety, and
helplessness. They also have low self-esteem and tend to be pessimistic
about their development and careers. In terms of thinking, a strong
sense of competence facilitates cognitive processes and performance in a
variety of settings, including quality of decision-making and academic
achievement. When it comes to preparing action, people with high
self-efficacy choose to perform more challenging tasks (Bandura, 1995).
They set a higher target for themselves and stick to them arduously.
High self-efficacious persons invest more effort in achieving their goals
and are more persistence than those who are low in self-efficacy. Actions
are pre-defined in thought, and people anticipate either optimistic or
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pessimistic scenarios in line with their level of self-efficacy. When
facing problems, highly self-efficacious persons are stronger than those
with low self-efficaciousness. They recover more quickly and remain
resistant to setbacks. It has been found that a strong sense of personal
efficacy is related to better health, higher achievement, and more social
integration (Schwarzer, 1998). In the field of occupational safety and
health, Geller (1996) noticed that persons with high self-efficacy
perform better at a wide range of tasks; they are more committed to a
goal and work harder to pursue it. They are more motivated to solve
complex problems at work and have better health and safety habits; and
they are more apt to handle stressors positively.
Regarding the review of Locus of Control construct in Chapter 5,
it refers to the individuals' generalised expectancies regarding the
location of forces controlling his life and destiny — Internal or External.
People who are highly internal in orientation will tend to perceive
themselves as in control of their own destinies. They are more likely to
believe that there are definite relationships between their own actions
and the outcomes of those actions. On the other hand, individuals who
are highly external are more likely to perceive their destinies as mostly
beyond their controls and thus tend to assume weak relationships
between their behaviours and the given outcomes. They tend to view
events as being under the control of external factors such as luck
(Rinehart, 1995). Brown (1999) has noticed that the locus of control
concept has been employed in the assessment of perceived control in
health-related researches. Health practitioners have been stressing the
importance of the patients' active role in their own health care and to
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influence patients to adopt an internal locus of control towards their
health status by training and education. Similar to Brown's observation,
Rinehart (1995) also reports that researchers have found that individuals
possessing an external Locus of Control tend to be anxious, aggressive,
dogmatic, less trusting of others and have lower self esteem than
individuals operating under a more internal sense of control. Internally
oriented people are more confident and tend to take more dramatic social
action to alter situations which they perceive as aversive or
uncomfortable. Boosted by the growing belief that people who are
internally oriented will likely engage in positive health and sick-role
behaviour, the numbers of studies directed towards the health locus of
control measure as the preferred alternative for studying health and
sick-role behaviours has also been increasing (Rotter, 1990; Stevick,
Dixon & Willingham, 1980).
From the above comparison, it appears that high
"Self-Efficacious" people look very much the same as people who are
"Internal-Locus Oriented". One may pose the question: "Internal Locus
and Self Efficacy — Are they closely related?" Before attempting the
answer, it seems more appropriate to examine the Internal Subscale of
the MHLC scale (see table 5.4) and the General Perceived Self-Efficacy
(GPSE) Scale worked by SchwarZer & Jerusalem (1993). The GPSE
Scale is a 10 item Likert-type scale residing in the public domain —
internet (URL:www.yorku.ca/faculty/academicischwarze/world14.htm)
in 14 cultural languages. A total of 12,840 individuals are reported to
have responded to the instrument (Schwarzer, 1998). This scale refers
to a global confidence in one's coping ability across a wide range of
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demanding or novel situations. It aims at a broad and stable sense of
personal competence to deal effectively with a variety of stressful
situations (Schwarzer, 1998). For easy reference, the Internal Subscale
of MIILC (table 5.4) is reproduced in table 6.3 and the GPSE Scale in
table 6.4.
Fonn A Form B
1
If I get sick, it is my own behaviour which
determines how soon I get well again.
If I become sick, I have the power to make myself well
again.	 ...
2 I am in control of my health. I am directly responsible for my health.
3 When I get sick, I am to blame. Whatever goes wrong with my health is my own fault.
4
The main thing which affects my health is
what! myself do.
My physical well-being depends on how well I take care
of myself.
5 If I take care of myself, I can avoid illness.
When I feel ill, I know it is because I have not been
taking care of myself properly.
6 If! take the right actions, I can stay healthy.
I can pretty much stay healthy by taking good care of
myself.
Table 6.3 The Internal Subscale of MHLC Scales
(Reproduced from table 5.4)
1 I can always manage to solve difficult problems if! try hard enough.
2 If someone opposes me, I can find the means and ways to get what I want.
3 It is easy for me to stick to my aims and accomplish my goals.
4 I am confident that I could deal efficiently with unexpected events.
5 Thanks to my resourcefulness, I know how to handle unforeseen situations.
6 I can solve most problems if I invest the necessary effort.
7 I can remain calm when facing difficulties because I can rely on my coping abilities.
8 When I am confronted with a problem, I can usually find several solutions.
9 If! am in trouble, I can usually think of something to do.
10 _ No matter what comes my way, I' m usually able to handle it
Response Format:
1=Not at all true	 2=Hardly true	 3=Moderately true	 4=Exactly true
Table 6.4 The General Perceived Self-Efficacy Scale
(Adapted from: Schwarzer & Jerusalem, 1993)
,	 Chapter 6
	 217
A close scrutiny of the two scales — Internal Sub scale of MHLC
& GPSE Scale — reveals that they are referring to some common
cognitive elements of people such as confidence, competence, esteem,
motivation and perseverance, when they are facing taxing situations. A
breakdown of the analysis showing the referred cognitive element and
the related items in both scales is shown in table 6.5.
Cognitive elements
Assessed
Related Items
Internal Subscale of MHLC General Perceived Self-Efficacy
Scale
Competence 1, 2 2,7
Confident 2, 5 4,10,1
Esteem 3, 4 5,2
Motivation 5, 6 9,8
perseverance 6 6,7
Table 6.5 The cognitive elements assessed by the
Internal Subseale of MBLC & General Perceived Self-Efficacy Scale 
The above analysis indicates that the Internal Locus and the
Self-Efficacy are constructs referring to some common human
cognitions. They are closely related. Thibodeau (1997) writes that
one important determinant of self-efficacy is one' s locus of control.
Self-efficacy is described as our belief about self-competence and
effectiveness. Locus of control is an important indicator of
self-efficacy that may describe a person's willingness to risk choosing a
non-traditional delivery mode, as well as to persist in the new learning
environment. In a further e-mail exchange with Professor Kenneth A.
Wallston about his view on the relationship between Internal Locus and
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Self Efficacy, Wallston spells the relationships between these two
constructs as:
"In order to have high self-efficacy beliefs, one needs to have
an internal locus of control orientation, but the reverse is not
true — i.e., one can believe that outcomes are a result of one's
actions without believing that one is capable of doing the
behaviour that produce the outcome."
(Wallston, 2000b)
The message from Wallston is clear. A highly self-efficacious
person should form the belief that the outcome is attributed to his
behaviour and he is capable of performing the behaviour. Internal locus
orientation is the pre-requisite of Self-Efficacy. However, an internal
locus oriented person may not have the confidence in performing the
behaviour although he is reasonably sure that the behaviour will produce
the outcome.
Based on the above fmdings of the relationship between the
Internal Locus and Self-Efficacy plus Thibodeau (1997) and Wallston's
(2000b) clarification, it can now be concluded that "Internal Locus and
Self Efficacy are closely related" with Internal Locus being conceptually
embraced by Self-efficacy. After going through this normalisation
process, Self-Efficacy is hence being selected as a behavioural variable
for this study.
6.1.5 Chance Locus and Perceived Susceptibility — Are they
independent but existing within a person's cognition?
In the review of the HLOC and the BBM in Chapter 5, it was
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apparent that the "Chance Locus" of the MHLC is a measure of the
person's belief that one's outcome is determined by fate, luck or chance.
Regarding "Perceived Susceptibility" it is an essential component of
"Perceived Risks" in the workplace — a probabilistic evaluation with
certain degree of uncertainty, requiring domain-specific knowledge and a
subjective personal judgment. This is a person' s subjective perception
of the likelihood of the occurrence of a behavioural outcome — a
probabilistic estimation. So what are the intrinsic relationships between
these two, are they really the same? To explain this question, the
following example — "Mark-Six" is needed.
"Mark-Six" Lottery is a very popular gambling game in I-bng
Kong because of the great fortunes awarded. The rule of the game is
simple: among the 49 consecutive numbers (1-49), people can choose
any six. The first prize, usually in several millions of dollars, will go to
the one if all the six numbers he selected are those in the lottery draw.
The "Mark-Six" is a simple game but extremely difficult to win. The
probability of drawing 6 numbers out of 49 is more than 10 million. In
another words, the probability of winning the first prize is less than 1 in
10 million. When people are being asked why they continue betting the
"Mark-Six" while knowing very well that the probability of winning the
first prize is close to zero, people usually give a standard answer that
they think their fates or luck may stand on heir side this time making
them bet. This "Mark-Six" scenario is selected purposely to illustrate
how the Chance Locus and Perceived Probability tangle in shaping one's
decision to adopt a particular behaviour. A person may evaluate the
probability of the outcome based on available information and, he could
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also choose to or not to adopt the behaviour by relying on his fate.
A similar scenario can be found when workers are evaluating
risk. HSE (1993b) forwards the notion that people may be biased when
assessing risk. In judging risks of different causes of death or illness,
people tend to overestimate the rarer causes, events that are dramatic,
sensational or more recently experienced or heard about. They tend to
underestimate the more common causes. In addition, people frequently
seem to underestimate their personal risk and adopt an at-risk behaviour;
they feel a sense of personal immunity — "accidents won' t happen to me".
This personal immunity phenomenon looks very much the same as the
Chance Locus. In the writer's twenty-eight years of working
experience in the field of occupational safety, there is an observation that
one of the reasons for workers engaging in at-risk behaviours while
knowing very well the associated hazards and the possibility of having
an accident is that they consider themselves to be so lucky as to have no
accident at all.
The subtle relationship between the Chance Locus and
Perceived Susceptibility also elaborated by Wallston (2000b) as below:
"Chance locus of health control does not mean the same thing
as perceived susceptibility of having a medical condition or of
having poor health although the two constructs might be
somewhat positively correlated. . . people who believe that their
health status is determined by fate, luck, or chance may either
feel susceptible to poor health (if they think that chance works
against them) or they may expect to have good health (if they
think that chance works for them)."
(Wallston, 2000b)
From Wallston' s elaboration and the above analysis, it is to be
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concluded that Chance Locus is a construct that differs from "Perceived
Susceptibility". It will be used as an independent behavioural variable
in this study.
6.1.6 Management Commitment and Social Norm — Both are strong
indicators of Social Support towards safety
Accidents, ill-health and incidents are seldom and random
events. They generally arise from failures of control and involve multiple
contributory elements. The immediate cause may be a human or
technical failure, but such events usually arise from organisational
failings, which are the responsibility of management (Kam, 1995).
Jorgensen (1990) considers that accidents can be the result of
malfunction of the management system. Successful health and safety
management systems aim to utilise the strengths of managers and other
employees. The organisation needs to understand how human factors
affect health and safety performance. Senior managers are primarily
responsible for health and safety management in the organisation.
This unfailing management commitment to safety has been
overwhelmingly nominated as the primary motivation for individuals to
work safely, and recognition by thanagement has been regarded as the
mostly preferred reward of good and safety performance (Worksafe
Western Australia Commission (WWAC), 1999)). No safety
programme or system will be successful without the Unfailing support
from the management. Only with the devoted and sincere support from
management, the morale of the employees will be boosted and the safety
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system and safety programme will be on a smooth path to success (Kam,
1995).
The profound implication of a devoted management
commitment in promoting safety and health in the workplace has long
been recognised by the local government (OSHB, 1999). Along this
broad principle, the government conducted a comprehensive review of
industrial safety in 1995 with a view to mapping out Hong Kong's long-
term safety strategies. The review concluded that for Hong Kong to
achieve high standards of safety and health at work, enterprises must
embrace self-regulation and safety management. To translate the
concept of Management Commitment to Safety and Health at work, the
OSHB has worked out a Safety Management System consists of the
following 14 key elements (OSHB, 1999):
"I. A Safety policy stating the commitment of the enterprises to
safety and health at work
2. A structure to assure implementation of the commitment to
safety and health at work
3. Training to equip personnel with knowledge to work safely
and without risk to health
4. In-house safety rules- to provide instruction for achieving
safety management objectives and regulations.
5. A programme of inspection to identifi, hazardous conditions
and for the rectification of any such conditions at regular
intervals or as appropriate
6. A Programme to identifi, hazardous exposure or the risk of
such exposure to the workers and to provide suitable personal
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protective equipment as a last resort where engineering control
methods are not feasible
7. Investigation of accidents or incidents to find out the cause
of an accident or incident and to develop prompt arrangements
to prevent recurrence
8. Emergency preparedness to develop, communicate and
execute plans prescribing the effective management of
emergency situations
9. Evaluation, selection and control of sub-contractors to
ensure that sub-contractors are fully aware of their safety
obligations and are in fact meeting them
10. Safety committees to identifr, recommend and keep under
review measures to improve the safety and health at work.
11. Evaluation of job related hazards or potential hazards and
development of safety procedures
12. Promotion, development and maintenance of safety and
health awareness in a workplace
13. A programme for accident control and elimination of
hazards before exposing workers to any adverse work
environment
14. A programme to protect workers from occupational health
hazards."
(OSHB, 1999, p.2-3)
The 14 key elements of a Safety Management System worked
out by the OSHB is a paradigmatic representation of how management
commitment is translated into executable strategies in improving safety
and health. As far as workers are concerned, what interests them are
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things that happen around them or having their direct concerns.
Management processes such as formulation of safety and health policies,
strategic safety planning, development of hazard control programmes
and organising of resources to accomplish safety objectives are a
reflection of management's commitments in promoting safety at work.
While registering the importance of management's commitment
in safety promotion, workers' support and peer influence are another
ingredient of paramount importance. Geller (1996) writes: "We can't
overlook the power of conformity in influencing at-risk behaviour. Plus
we've learned that peer pressure increases when more people are
involved, and when the group members are seen as relatively competent
or experienced" (p. 48). In line with Geller's recognition of the peer
influence upon an individual in safety promotion, the World Health
Organisation (WHO) (1994) has also underpinned that management style
together with workers' determination and participation have been shown
to have positive impact on health, counteracting work stress, boosting
motivation and productivity. The role of workers' support and
co-operation in safety promotion is not incidental. Under section 6(B)
of the Factories and Industrial Undertakings Ordinance the role of
workers in ensuring a safe place of work has also been explicitly defined
as below:
6B. (1) It shall be the duty of every person employed at an
industrial undertaking while at work —
(a) to take reasonable care for the health and safety of
himself and of other persons who may be efected by his
acts of omissions at work; and
Chapter 6
	 225
(b) as regards any duty or requirement imposed on a
proprietor of the industrial undertaking or on any other
person by this ordinance for securing the health and safety
of persons employed at the industrial undertaking, to
co-operate with him so far as is necessary to enable that
duty or requirement to be performed or complied with.
For the above analysis, it can be visualised that the workers'
peers and the management are in fact the social group of the workplace
if the worker is treated as the central point of reference. Their
perceptions of the management and peer support in workplace safety
have therefore shaped the general atmosphere in respect of safety at
work. The responses and support towards a safe place of work from the
management and the peers is to be collectively perceived cognitively by
the worker as the social support in enhancing his well being (safety at
work). It is also a sense of belonging and group conformity. According
to Geller (1996), "social support is shaped by the amount of peer, family
or friend encouragement resulting from the intervention process. Person
factors, such as individual's natural tendency to interact in group setting,
and various group dynamics, such as degree of group cohesion or
belongings, also affect the amount'of perceived social support associated
with an intervention" (p.192).
Based on the above argument, "Social Support" is therefore a
hypothetical construct and inferred from the behavioural variables of
"Management Commitment" and "Social Norm"..
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6.1.7 Self-Efficacy, Perceived Consequence and Experience are
indicators of "Expectances"
In the reviewing of the various psychological theories and
models in Chapter 5, there was ample evidence testifying the dominant
effect of "Expectance" upon an individual towards a behaviour adoption.
The expected "benefit" in the HBM and expected "efficacy and
consequence" of the SCT are some of the examples. Geller (1996)
forwards the notion that expectances that influence an individual's
behaviour are a complex transformation and cannot be developed
overnight. Its formation involves a sophisticated interaction of a
number of factors. Examples are the individual's working culture
including policies, appraisal and recognition procedures, educational
opportunities and approaches to discipline. Based on Geller's
elaboration, it is visualised that "Expectances" is a hypothetical construct
that can hardly be observed or measured directly. Its existence is
apprehended through a set of observable indicators.
It determining the appropriate indicators for the hypothetical
construct of "Expectances" towards a safe behavior, the SCT fully
indicates that "Expectances" are essential social-cognitive mediators of
behaviour. The outcome and self-efficacy expectations are the two
major cognitions of this kind, and personal mastery is an essential source
of efficacy expectation (Bandura, 1977). Resting on the theoretical
premise advanced by Bandura, the behavioural variables of "Experience",
"Self-Efficacy" and "Perceived Consequence" are considered to be the
indicators of a hypothetical construct "Expectances".
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6.1.8 Intention to Behave - The target variable
The above sections have so far examined 12 behavioural
variables identified in the review of the psychological theories in
Chapter 5. What is left behind is the last variable -- "Intention to
Behave" and it is the purpose of this study to treat it as the target variable
in the exploration and testing of a safe behaviour model.
Wallace, Lord & Bond (1997), after conducting a meta-analysis
of 60 years' research on "attitude-behaviour consistency" raise the notion
that action intentions have became a popular behavioural dependent
variable for at least three reasons. First, ethics committees no longer
allow many of the actions that were used as dependent measures in
earlier studies (for example, withholding a treatment that is believed to
enhance the safety of the experimental group for the mere sake of setting
up a control group would expose the non-treatment group to a hazardous
situation). Second, according to the meta-analysis, action intentions
reliably yield far higher attitude-behaviour correlations than do either
subjective judgments or overt actions. Third, and probably the most
important, the enormous increase in action intentions as a measure of
behaviour coincides almost exactly with the TRA. According to the
TRA, a variety of considerations lead to an action intention, which is the
necessary (but not always sufficient) precursor to an overt action.
Behavioural intentions are so highly correlated with overt actions that it
would be redundant to measure them both. For all these reasons, as
well as because the TRA have been so successful' . in predicting
meaningful action intentions in contexts outside the laboratory, Wallace,
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Lord & Bond (1997) remarked that many researchers have adopted
action intentions as their preferred measure of "behaviour."
The reasons and merits in choosing "Behavioural Intention" as
the dependent variable submitted by Wallace, Lord & Bond (1997) have
accounted for most of the reasons behind the motive of this study in
choosing the "Intention to Behave" as the dependent variable. This
study is concerned with the workers' safe behaviour but no actual
measurement of behaviour is, however, intended because statements of
behavioural intention have been regarded to be an approximation of
behaviours. Data on workers' perceptions on those identified
behavioural variables (independent variables) as well as his intention
(dependent variable) to adopt a safe behaviour are secured through a
self-reported questionnaire. Inter-relationships among the variables are
then explored. The reasons leading to the adoption of the "Intention to
Behave" have also assisted the definition of the research question for this
study in a more explicit manner — Can a theoretical model be developed
which assists in the understanding of the multidimensional constructs
underpinning the safety intention which may lead to a safe behaviour?
With the above reasons, the method of "Ex-Post-Facto"
Research is hence used. Ex-Post-Facto research is a research in which
the effects of an independent variable or variables have already occurred
and in which the researcher begins with an observation on a dependent
variable, followed by a retrospective study of possible relationships and
effects (Wiersma, 1991). Cohen and Manion (1989) consider that
Ex-post-facto research is a method of teasing out possible antecedents of
events that have happened and cannot be manipulated by the
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investigator.
6.1.9 A revised list of behavioural variables
After going through the normalisation process, duplication in
concepts among behavioural variables are identified and eliminated.
Six changes have taken place:
1. "Attitude" is a hypothetical construct and to be represented
by "Knowledge" and "Perceived Risk",
2. "Information" is to be included within "Knowledge",
3. "Powerful Others" is to be included into the "Important
Others" of the "Social Norm",
4. "Internal Locus" being conceptually embraced by
"Self-efficacy",
5. "Management Commitment" and "Social Norm" are grouped
under a hypothetical construct of "Social Support" towards
Safety,
6. "Experience", "Self-Efficacy" and "Perceived Consequence"
are grouped into a hypothetical construct of "Expectances"
towards a safe behavioUr.
The above changes have eliminated redundancy and reduced the
number of behavioural variables from thirteen to nine. A fresh list of
the behavioural variables together with the hypothetical constructs is
prepared in table 6.6 below:
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Safety Behavioural Variables
Hypothetical
Constructs
1 Social Norm
Social Support
2 Management Commitment
3 Safety Knowledge
Attitude
4 Perceived Risk
5 Safety Experience
Expectances6 Self Efficacy
7 Perceived Consequence
8 Chance
9 Intention to Behave
Table 6.6 The revised list of safety behavioural variables
(After Normalisation) 
6.2	 The Safe Behaviour Model - A Statistical
Representation of Theories
After eliminating the duplicated concepts and reducing the
behavioural variables to a fewer number, what follows next is the
construction of a conceptual schema of the safe behaviour model that
may adequately explain workers' • intention to adopt a safe behaviour.
To establish the model, relationships between the variables have to be
identified. From the nine variables, a large number of relationships can
be drawn. In the face of these seemingly insurmountable uncertainties
inherent in examining the relationships between variables; how does one
start constructing and modifying the model in mind and have any
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assurance that the findings can be interpreted meaningfully? In
accordance with the advice forwarded by Arbuckle (1997), such
endeavour should be considered if it makes theoretical or common sense.
Therefore, to solve the problem, the established theories and arguments
in behaviour together with the general situation in the field of
occupational safety and health could possibly be the best tools to work
on.
6.2.1 The selection of the statistical instrument for model testing --
Structural Equation Modelling (SEM)
The nine behavioural variables shortlisted in Table 6.6 will be
placed together to form a hypothesised a "Safe Behaviour Model" in
explaining workers' safety behaviour and its goodness-of-fit tested.
The model will become a predictive model in explaining workers' safe
behaviour when the direct and in-direct effects of the independent
variables on the dependent variable (intention to behave), correlated
independents, measurement errors, correlated error terms are being
calculated. Steps are also employed to test the fitness of the model by
comparing the observed correlation matrix for the variable, with a
goodness-of-fit statistic, and to interpret the result and modify the model
if necessary. To solve the aforesaid statistical problems a mathematical
technique called SEM is to be employed.
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6.2.2 Why Structural Equation Modelling (SEM)?
SEM is becoming an important tool for development of
practical applications in business, science, humanities and engineering.
The Academic Computing and Instructional Technology Services
(ACITS) (1999) of Texas University describes it as: "Structural equation
modelling encompasses such diverse statistical techniques as path
analysis, confirmatory factor analysis, causal modelling with latent
variables, and even analysis of variance and multiple linear regression"
(page. 1). SEM offers additional benefits over other multivariate
techniques as for instance an effective way of dealing with
multicollinearity that may exist among independent data. Garson (1998)
writes:
"Structural equation modelling (SEM) grows out of and serves
purposes similar to multiple regression, but in a more powerful
way which takes into account the modelling of interactions,
non linearities, correlated independents, measurement error,
correlated error terms, multiple latent independents each
measured by multiple indicators, and one or more latent
dependents also each with multiple indicators"
(Garson, 1998, paragraph. 1).
Maclean and Gray (1998) also underpin two central themes of
SEM:
"the statistical relationship between the observed variables (in
fact, the estimated covariances between them) can be used to
provide estimates of the regression coefficients which link the
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unobserved, latent variables; and the adequacy, or
goodness-of-fit, of the hypothesised structural model can be
statistically . tested using methods closely aligned with
conventional chi-square goodness-of-fit approaches."
(Maclean and Gray, 1998)
Apart from those spelt by Garson concerning the capability of
SEM in effectively subsuming a whole range of standard multivariate
analysis methods in testing of a hypothesised model, the ACITS of Texas
University also identified a number of attractive virtues:
• "Assumptions underlying the statistical analyses are clear and
testable, giving the investigator full control and potentially
furthering understanding of the analyses.
• Graphical interface software boosts creativity and facilitates
rapid model debugging (a feature limited to selected SEM
software packages).
• SEM programs provide overall tests of model fit and individual
parameter estimate tests simultaneously.
• Regression coefficients, means, and variances may be compared
simultaneously, even across multiple between-subjects groups.
• Measurement and confirmatory factor analysis models can be
used to purge errors, making estimated relationships among
latent variables less contaminated by measurement error.
• Ability to fit non-standard models, including flexible handling of
longitudinal data, databases with autocorrelated error
structures (time series analysis), and databases with
non-normally distributed variables and incomplete data.
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• This last feature of SEM is its most attractive quality. SEM
provides a uni.b)ing framework under which numerous linear
models may be fit using flexible, powerful software.
(ACITS, 1999, p. 10)
The above literature survey on the functionalities and analytical
capabilities of SEM has justified its adoption in testing the hypothesised
Multi-Dimensional Safe Behaviour Model. The ability of the SEM
analysis to differentiate between direct and -indirect effects between
variables and the testing of the model's fitness described above meet
precisely the architecture of this study. This feature is particularly
useful for this study to examine the direct and indirect effects of each
behavioural variable on the dependent variable -- "Intention to behave"
and the exploration of an integrated model in explaining workers' safe
behaviour.
6.2.3 Associated terms and concepts of SEM
SEM is an extension of the regression model requiring the usual
assumptions of regression (Garson, 1998; Rigdon, 1996). There are
basic concepts and terms used in association with SEM. The following
are a selection of those key terms and concepts from various SEM
literature that are considered relevant to this study:
Key concept and Terms
• Independent variables -- are assumed to be rreasured. without error,
are called exogenous or upstream variables (ACITS, 1999).
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• Dependent or mediating variables -- are called endogenous or
downstream variables (ACITS, 1999).
• Observed Variables -- sometimes called manifest variables or
reference variables, such as items in a survey instrument (Garson,
1998). According to Rigdon (1996), manifest variables are those that
can be actually measured and scored. An observed variable is to be
represented by a rectangle in a graphical SEM models.
• Latent Variables -- according to Maclean and Gray (1998), latent
variables are unobserved variables representing abstract concepts or
theoretical constructs which cannot be directly measured. Such
variables are often referred to as 'factors' or 'common factors'. That is,
they are presumed to underlie what can be observed. In pictorial
form, latent variables can be represented as ellipses. Rigdon (1996)
defmes a latent variable as: "In structural equation modelling, the
key variables of interest are usually "latent constructs" -- abstract
psychological concepts such as "intelligence" or "attitude." We can
observe the behaviour of latent variables only indirectly, and
imperfectly, through their effects on manifest variables."
(Rigdon, 1996, paragraph.5)
• Measurement Error or Residuals -- SEM users typically recognise
that their measures are *effect. To compensate for the
imperfection the measurement errors are included (Rigdon, 1996).
For the "Residuals", Garson (1998) explains that they are
unexplained variance in the latent endogenous variables due to all
unmeasured causes. Arbuckle (1997) simply combines these two
meanings and employs the term "Error" to represent not only random
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fluctuations in scores due to measurement error but also a composite
of variables on which the endogenous variable depends but not being
included in the measure. Thus, these measurement error terms are
uniqueness or unique factors associated with each measure.
Residuals are always unobserved, so they are represented by ovals or
circles (ACITS, 1999). For consistency, the term "Residual" will be
use throughout this study.
• Structural Model -- it is the set of exogenous and endogenous
variables in the model, together with the causal and correlational
links. It is a diagram relating independent, intermediary, and
dependent variables. Single arrows indicate causation between
exogenous or intermediary variables and the dependent(s). Arrows
also connect the error terms with their respective endogenous
variables. Double arrows indicate correlation between pairs of
exogenous variables (Garson, 1998; Rigdon, 1996).
• Causal paths -- to a given variable include (1) the direct paths from
arrows leading to it, and (2) correlated paths from endogenous
variables correlated with others which have arrows leading to the
given variable.
• Path coefficient (path weight) -- a path coefficient is a standardised
regression coefficient (beta) • showing the direct effect of an
independent variable on a dependent variable in the path model.
Thus when the model has two or more causal variables, path
coefficients are partial regression coefficients which measure the
extent of the effect of one variable on another in the path model
controlling for other prior variables, using standardised data or a
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correlation matrix as input.
6.2.4 Linking the "Latent" and "Observed" variables
After going through the basic terms and concepts used in SEM,
what comes next will be the linking of the Latent and Observed variables
that have been identified in table 6.6. In table 6.6, there are three
hypothetical constructs -- "Social Support", "Attitude" and
"Expectances", and had been found to be inferred through one or more
observable indicators. The relationships between these three
hypothetical constructs and their associated indicators map with the
relationships between the "Observable" and "Latent" variables used in
structural equation modelling (see section 6.2.3). Concerning the
linking of the observed variables to the latent variables, Maclean & Gray
(1998) opine that "With SEM, the linking of observed (or indicator)
variables with latent (or unobserved) variables is the first step in a
formal statistically valid procedure. In contrast, with our day-to-day
work the linking procedure is oftentimes implicit - in other words, if we
feel that a particular measured variable makes a good indicator of some
underlying construct, then we simply use it !" (paragraph.22).
Following Maclean & Gray's advice, the pictorial
representation of the "Observed" and "Latent" safety behaviour variables
in table 6.6. are shown in table 6.7.
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Observed
Variables
Social
Norm
Management
Commitment
Safety
Knowledge
Perceived
Risk
Safety
Experience
Self
Efficacy
Perceived
Consequence
Chance Intention to
Behave
Latent
Variables
Social
Norm
Management
Commitment
Social Support
Social
Support
Safety Attitude
Perceived
Risk
Safety
Knowledge
Safety
Attitude
Expectances
Safety
Experience	 ,
Self
Efficacy
Perceived
Consequence
Expectances
Table 6.7 Pictorial representation of the "Observed" and "Latent" safety 
behavioural variables 
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6.3 Construction of the Hypothesised Safe Behaviour
Model
After identifying the behavioural variables and justifying the
selection of the SEM approach, the next step is to put together the
variables into a hypothesised Safe Behaviour Model and specify the
theoretical relationships between constructs for testing.
6.3.1 "Intention to behave" - The starting point of the Model
Since the "Intention to Behave" has been treated as the target
variable, it seems reasonable to take it as the central point and work
outward to join with the other variables.
6.3.2 Precursors of "Intention to Behave" -- "Safety Attitude" and
"Expectances"
The close relationship between the "Safety Attitude" and
"Expectances" has been the central tenet of many of the psychological
theories (examples can be found in Chapter 5: Review on HBM, TTM,
ARRM, TRA, TPB and SCT). These two latent variables are therefore
hypothesised to have a causal effect on the "Intention to Behave".
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Based on these arguments, the following two relationships are
hypothesised:
Expectances 4 Intention to Behave Safely
A high level of expectances towards a safe behaviour will
produce a positive effect upon the worker's intention to behave
safely.
Safety Attitude Intention to Behave Safely
A high level of safety attitude will produce a positive effect
upon the worker's intention to behave safely.
6.3.3 "Chance Locus" -- The rival of "Safety Attitude"
The theory of locus of control has been the popular subject in
behavioural studies and there have been more that 2,000 studies and
4,700 citations (Rotter, 1990; Stevick, Dixon & Willingham, 1980).
ICnecIct (2000) has reported a number of studies on the relationships
between Locus of Control and various health behaviours and observed
that there were no decisive results. Kneckt explains that such confusion
could be a misuse of the theory by excluding the value dimension.
Almost in a similar vein, Regis (1990) proposes to pair the construct
with other variables such as "belief' and "value" concepts. The ideas of
Kneckt and Regis have been fully considered during the normalisation
process by dissolving the "Internal Locus" and "Powerful Others" into
the variables of "Important Others" and "Self-Efficacy". ".
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According to Wallston's (2000b) view that Chance Locus is not
the same as perceived susceptibility but should be treated as a separate
construct. It is a measure of the person's belief that one's outcome is
determined by fate, luck or chance. For the case of safety at work,
Chance Locus resembles the sense of personal immunity to accident -
"accident won' t happen to me"(see section 6.1.5). It is a personal
evaluation of an outcome which appears to have a similar evaluative
quality with that of "Safety Attitude" but with the opposite sense because
"Attitude" is a person's belief that the behaviour leads to certain outcome
and the evaluation of the outcome (Ajzen and Fishbein, 1980); and a
worker with good safety attitude will perform work in a manner that will
reduce risks (NETPDTC, 1993). Coupled with the recommendations of
Kneckt and Regis, a negative causal effect is therefore hypothesised
from "Attitude" upon "Chance Locus", and "Chance Locus" is in turn
hypothesised to have a negative causal effect on the variable "Intention
to Behave". With the above arguments, two relationships are
hypothesised:
Safety Attitude -4 Chance Locus
A high level of safety attitude will produce a diminishing effect
upon the worker's chance locus towards safety.
Chance Locus Intention to Behave Safely
Worker's chance locus will produce a diminishing effect upon
the worker's intention to behave safely.
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6.3.4 "Social Support" -- the driver of "Expectances" and "Safety
Attitude"
Shumaker & Brownell (1984) defme "social support" as an
exchange of resources perceived by the provider or the recipient to be
intended for the well-being of the latter. For the case of health and safety,
it is the perception of an individual about the positive safety culture of
the organisation that works towards the well-being (health and safety) of
the employees. As defined in Chapter 2, the safety culture of an
organisation is the product of individual and group values, attitudes,
perceptions, competencies, and patterns of behaviour that determine the
commitment to, and the style and proficiency of, an organisation's health
and safety programmes (HSC, 1993). A close examination of the
concept of "Social Support" and "Safety Culture" has revealed a number
of analogies. Considering that work culture may influence an
individual's "expectances" (Geller, 1996), a casual relationship from
"Social Support" to "Expectances" is hence hypothesised.
Social Support --> Expectances 
A high level of social support will produce a positive effect upon
the worker's expectances towards a safe behaviour.
Regarding the issue of attitude, its formation is closely linked to
a person's interaction with their surroundings (see literature review in
section 6.1.1 on "Attitude"). Kearsley (2000) also explicitly stated:
"Attitudes are usually defined as a disposition or tendency to respond
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positively or negatively towards a certain thing (idea, object, person,
situation). They encompass, or are closely related to, our opinions and
beliefs and are based upon our experiences. Since attitudes often relate
in some way to interaction with others, they represent an important link
between cognitive and social psychology" (paragraph. 1). By the same
token, a worker's safety attitude can be construed as a disposition or
tendency towards safety in the workplace and is gradually acquired
through experience and social interactions. It is a set of safety values
established through reinforcement, observations and other learning
process acquired personally or socially. Based on this argument, a
positive cause from "Social Support" to "Safety Attitude" is
hypothesised.
Social Support 4 Safety Attitude
A high level of social support will produce a positive effect
upon the worker's safety attitude.
6.3.5 The Multi-Dimensional Safe Behaviour Model schema
After exploring the possible relationships among the
behavioural variables (observed • and latent), six relationships were
posited. The relationships are:
1. Social Support -4 Expectances
A high level of social support will produce a-positive effect
upon the worker's expectances towards a safe behaviour.
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2. Social Support 4 Safety Attitude
A high level of social support will produce a positive effect
upon the worker's safety attitude.
3. Expectances 4 Intention to Behave Safely
A high level of expectances towards a safe behaviour will
produce a positive effect upon the worker's intention to behave
safely.
4. Safety Attitude -› Intention to Behave Safely
A high level of safety attitude will produce a positive effect
upon the worker's intention to behave safely.
5. Safety Attitude 4 Chance Locus
A high level of safety attitude will produce a diminishing effect
upon the worker's chance locus towards safety.
6. Chance Locus -› Intention to Behave Safely
Worker's chance locus will produce a diminishing effect upon
the worker's intention to behave safely.
The Multi-Dimensional Safe Behaviour Model schematic
diagram is finally constructed in figure 6.2 by linking together all the
observed and latent variables with the above relationships.
Safety
Attitude
Social
Support
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Social Manaaement Perceived Safety
Norm commitment Risk knowledge
Self
Efficacy
Safety
Experience
Perceived.
Consquence
Chance
Expectances
Intention
to
Behave Safely
Figure 6.2 The Hypothesised Multi-Dimensional 
Safe Behaviour Model Schema
6.3.6 The Structural Multi-Dimensional Safe Behaviour Model
The Multi-Dimensional Safe Behaviour Model constructed in
figure 6.2 is a schematic representational model hypothesised to explain
workers' safety behaviour. The structural equation model is hence
formed in figure 6.3 by incorporating residuals to all the endogenous
variables and would be tested in Chapter 8. For consistency, the term
"Multi-Dimensional Safe Behaviour Model" will continue to be used.
Intent
(e-6
II
Knowhow
EP 1
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1
Expt Efficacy
-----7 7—I
ExpectancesH cons q
(ea Chance
Figure 6.3 The Hypothesised
Multi-Dimensional Safe Behaviour Structural Equation Model
Legends: Nonn=Social Norm Mgt=Management Commitments Rislc=Perceived Risk
Knowhow=Safety Knowledge Expt=Safety Experience Consq=Perceived Consequence
Efficacy=Self-Efficacy Chance=Chance Intent=Intention to Behave Safely
6.4	 What goes next?
The Multi-Dimensional Safe Behaviour Model in figure 6.3 is a
hypothesised schema depicting the possible relationships that are
believed to exist between variables after theoretical evaluations. The
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next chapter will be devoted to the development of the questionnaire for
research model, the testing of the validity and reliability of the
questionnaire and collection of the field data.
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Chapter 7 
Developing the Research Instrument
Chapter Summary
In this chapter, questionnaire items are developed. The
questionnaire composes of eleven parts. Part I and II of the
questionnaire is trying to collect personal particulars and job aspects of
the respondents. Part III to XI contain 80 items for the 9 behavioural
scales. The questionnaire would then be translated to Chinese to suit
local use after undergoing the process of "Back Translating". The
target population was the construction workers of Hong Kong. Abatch
of pilot data consisting of 113 respondents was collected from 4
construction sites in Hong Kong in early July 2001. With the pilot data,
the validity of the questionnaire was tested by factor analysis and finally
47 items were retained. Reliability test showed a high value of reliability
alpha ranging from 0.76 to 0.97 showing that the items making up the 9
behavioural scales were highly consistent internally. According to the
validity test result, the questionnaire was refined with the 47 items in
Part III to Part XI. Actual field data was collected and 150 valid
questionnaires were finally secured for model testing. A further
reliability test of the 47 items was conducted with reliability alpha from
0.74 to 0.97 obtained. Result indicated that the data were high reliable.
The data would then be subjected to model testing in the next chapter.
Social
Norm
Management
commitment
Perceived
Risk
Safety
knowledge
C
S'ocia 
	
Support
Self
Efficacy
Safety
Attitude
Safety
Experience
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7.1	 The Major Steps in Developing the Research
Instrument
The 13 identified behavioural variables in Chapter 5 (table 5.15)
have been reduced into 9 variables in Chapter 6 (table 6.6) after
normalisation and were being placed together into a Multi-Dimensional
Safe Behaviour Model Schema in explaining workers' safety behaviour
in figure 6.2. For easy reference, the schematic diagram of the model
together with the variables -- independent and dependent, observed
and latent -- is reproduced in figure 7.1 below.
Expectances
Intention
" to
Behave Safely 
Figure 7.1 The schematic diagram of the hypothesised 
Multi-Dimensional Safe Behaviour Model,
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The hypothesised Safe Behaviour Model Schema has, however,
postulated the possible relationships that may exist among the variables.
It will serve as a predictive model in explaining workers' safe behaviour
when the direct and in-direct effect of the independent variables on the
dependent variable (it is the "Intention to Behave" in this study),
correlated independents and residuals are being worked out. The
"goodness-of-fit" of the model will also be examined and improved with
reference to the model fit indices. Model parameters will be
interpreted statistically.
Development of the
Questionnaire
Identification of the
Target Population
'Validity and Reliability Testing
of the Questionnaire
Field Data Collection
Collection of Field Data
Re-test of Reliability
Figure 7.2 Major procedures in questionnaire development
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In this chapter, the research instrument -- questionnaire for the 9
observed variables of the hypothesised Safe Behaviour Model is to be
developed. The major procedures of the development are depicted in
figure 7.2. Detailed explanation of each procedure will be contained in
the forthcoming sections.
7.2	 Development of the Questionnaire
The Structured Behavioural Model in figure 7.1 is the
topological representation of the nine variables -- both endogenous and
exogenous short-listed after normalisation in Chapter 6. Next will be
the construction of the relevant questionnaire items for each variable in
securing the required data in model testing.
7.2.1	 The Questionnaire Items (Part Ito II)
The questionnaire consists of eleven parts. It tries to collect data
from different aspects. Each part of the questionnaire and the rationale
of the construction are depicted below:
Part I. Personal Description
This part consists of three items trying to collect basic
demographic data of the worker in respect of "Sex", "Age" and
"Educational Level". The scale used for eachitem is:
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"Sex" -- nominal scale 1= "Male" and 2= "Female"
"Age" -- interval scale (worker just writes his actual age to the
space provided).
"Educational Level" -- Ordinal scale ranges from l="none or
only able to read and write" to 5="Bachelor or University
degree".
All the above three items are adopted from Melia's (2000)
Diagnostic Instruments for the Prevention of Work Accidents. In
particular, the method of categorising the educational level by Melia also
fits with the Hong Kong 1991 Population Census Main Table on
education. To observe the Personal Privacy Ordinance of Hong Kong,
the questionnaire is anonymous and no personal data such as "name",
"address", "Hong Kong Identify Card Number" or "Home telephone
number" is collected.
Part II. Job Description
This part contains two items aiming at the collection of the
specific information pertaining to the nature of the worker's job. The
items are as follow:
Item 1: "what is your job? Please give details in the following
space".
For this item, worker is asked to write down his job title in the
space provided. It is an open question posing no restriction to a
worker's response.
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Item 2: "What are the hazards that could be encountered in
your job? (Please select the appropriate box. You can select 
more than one box)".
This is a semi-open question asking about the hazard(s) that
the worker may encounter during his work. Workers are
asked to select from a list of hazards entailed. More than one
selection is allowed. The list of hazards is the Accident
Causation Classification adopted by the Accident Analysis
Office of the OSHB of the Hong Kong LD. There are
twenty-three classifications and all of them are listed in table
7.1 below:
1. Trapped in or between objects 2. Injured whilst lifting or carrying
3. Slip, trip or fall on same level 4. Fall of person from height
5. Striking against fixed or stationary object 6. Striking against or struck by moving object
7. Stepping on object 8. Exposure to or contact with harmful substance
9. Contact with electricity or electric discharge 10. Trapped by collapsing or overturning object
11. Struck by falling object 12. Struck by moving vehicle
13. Contact with moving machinery or object
being machined
14. Drowning
15. Exposure to fire 16. Exposure to explosion
17. Injured by hand tool 18. Injured by fall of ground
19. Asphyxiation 20. Contact with hot surface or substance
21. Injured by animal	 . 22. Injured in workplace violence
23. Others
Table 7.1 Accident Causation Classification
(Source: Hong Kong Labour Department)
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The purpose of asking workers to spell out the hazards that they
may encounter in the job is to prompt him subconsciously to the safety
related behaviours that should be adopted for incident-free performance.
7.2.2 The Questionnaire Matrix (Part III to XI)
The behavioural model in this study is composed of nine
variables each of which will form a sub-scale (Part III to XI) in
measuring different aspects of human dimensions leading to the
adoption of a safe working behaviour. To facilitate the questionnaire
design, reference is made to the researches previously conducted for the
established relevant items and scales.
The questionnaire items are generally on likert-type Six-point
scales as follows:
(a) "1"-Strongly Disagree to "6" - Strongly Agree".
(b) "1"-Never to "6" - Always.
(c) "1"-Extremely Low to "6" - Extremely High.
The questionnaire items of Part III to XI work on a 6-point
Likert-type response scale. The reason behind an even rather than an
odd number of responses is to "force" workers to agree or to disagree
with each item in order to get a better spread of scale scores. Such
design can also avoid the threat of central regression that would cloud
the validity of the research. Workers were asked to select the
appropriate score which best described their perceptions and feelings in
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respect of that particular questionnaire item. A summation of the score
of all the items within a sub-scale reflects the associated general
perception of the respondent for that particular scale. Details of the
construction of each scale are shown below.
Part M. Management Commitment
It is a 9-item scale to measure the workers' perceptions on the
management's awareness, support and overt commitment to health and
safety issues. The English and the Chinese translations of the items
are:
1 Management acts decisively when a safety concern is raised
rgmm*rfsA/ormw-Frato
2 Management acts only after accidents have occurred
wilm*R*314/w14-munmo
3 Corrective action is always taken when management is told about unsafe practices
le4TSAVRffili4,WilleN*10MEfilho
4 In my workplace management acts quickly to correct safety problems
7Eftifipintn.,,mgmmottrAttmERvmmnIn-.
5 In my workplace management turn a blind eye to safety issues
*Ettifigrs	 , riweavvvaTgi TR
6 In my workplace managers show interest in my safety
/Totifignitilvtill*.m4ligvxmma.
7 Managers express concern if safety procedures are not adhered to by someone
tEIAATIVifk,T*-f--5-141,M.
8 Management has encouraged open communication about safety and health throughout
the workplace
WIRMWMP"fiittl-B1M41-MROWW0..
9 Manager encouraged me to provide inputs and suggestions for the purpose of improving
the safety and health in my work area.
,mtiagtaifipnt-knamsmankR,.
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Item Score Implication:
The items measure the perception of the worker on the extent of
support in improving safety in the workplace rendered by the
management. The higher the scores, the more the positive support
will be rendered. Since items 2 and 5 (shaded) are negatively worded,
the scores will be reversed before summing.
Source:
Items 1-7 adopted from the Management Commitment Sub-scale of
Cox & Cheyne's (2000) Safety Climate Assessment Toolkit.
Items 8-9 Modified from the National Aeronautics and Space
Administration's (NASA)(1999) "Occupational Safety and Health
Survey Form for Employee."
Scale:
Likert-type, "1"=Strongly Disagree to "6" = Strongly Agree".
Part IV. Social Norm 
This is a 13-item scale measuring essentially the workers' perceptions on
his peers' safety awareness. Questionnaire items measuring
supervisors' awareness, support and overt commitment to health and
safety issues as a supplement to the workers' perception on the
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supportive environment is also included. The English and the Chinese
translations of the items are:
10 If work dangerously, my colleagues do not say anything,
tnillf6:IlIP , Ittl'gIT-Oritg-Ita-kf&Diti -
11 My colleagues try to be well informed about the safety rules that they should fulfil.
Itiligik*SMf449:MUIMEEIEIMA-friffigqRtl ^
12 When I work in a safe way, I receive positive comments from my colleagues.
13 Safety is a priority for my colleagues.
'I1'
14 My colleagues keep the workplace clean an orderly.
ttni.-MIPMIN-A-R4,42tM.ffla{Mg -
15 If somebody does not fulfil a safety rule my colleagues would worry and bring it to their
attention.
16 My colleagues strive to fulfil the safety rules.
tus-rriri	 *E4-itt -rfig viii -
17 My colleagues help me to work in a safe way.
vrm-rfrl	 tr IgmtcoNT,c--11-1-rofig -
18 My superior strives to do his/her work in a safe way.
ttregri*t-i..rig ^
19 When I work in a safe way, my superior asks me to work faster.
Stit1=,(-titiittL104, 1.10rW*Rf'-tiAl.fig ^
20 My superior strives to show his/her subordinates the safe methods of work.
turyffit*It3iJaal. ^
21 If somebody does not follow a safety rule, my superior will rebuke him.
liMIT34qME14,TI*MWallige:4-
22 My superior supports the fulfilment of-safety rules.
40.i.i.fli l -
Item Score Implication:
The items measure the perception of the worker on the safety attitude
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of his co-workers and supervisors. The scores are thus proportional
to the extent of the safety attitudes of the co-workers and supervisors
that the worker perceives. Since items 10 and 19 (shaded) are
negatively worded, the scores will be reversed before summing.
Source:
The 13 items are formed by combining all the eight items of the
"Worker Safety Response" sub-scale and 5 items of the "Supervisors
Safety Response" scale of Melia's (2000) Diagnostic Instruments for
the Prevention of Work Accidents.
Remark:
Items 10 to 17 are from the "Co-Worker Safety Response" scale
whereas items 18 to 22 are from the "Supervisors Safety Response"
scale.
Scale:
Likert-type, "1 "=Strongly Disagree to "6" = Strongly Agree".
Part V. Chance 
This is a 6-item scale measuring workers' perception on the chance of
having an accident while at work. The English and the Chinese
translations of the items are:
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23 No matter what I do, if I am going to have an accident, I will get an accident.
Wtlfi4AMMg*R ,N;MRANffi , igAM -4-
24 Most things that affect my safety at work happen to me by accident.
25 Luck plays a big part in determining how soon I will have an accident.
1-1*/*A,IWMUM%-
26 My personal safety is largely a matter of good fortune.
ItzF	 $,WRmARMA4-7.,
27 No matter what I do, I'm likely to have an accident. 	 ..
::: egaffizWff , ItallragRt101- ^
28 When I become injured while at work, it's a matter of fate.
zilAttalifPitiA,AtNaMIVA-
Item Score Implication:
The items measure the workers' perception of the chance of having an
accident while at work. Higher scores thus reflect the extent of the
belief that an accident results from chance and is beyond the capability
of an individual to prevent such occurrence.
Source:
This is a 6-item scale modified from Kam's (2000) Chance Sub-scale
of Multidimensional Safety Locus of Control.
Scale:
Likert-type, "1 "=Strongly Disagree to "6" = Strongly Agree".
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Part VI. Efficacy in Ensuring Safety at Work 
This is a 10-item scale measuring workers' self perception of their
efficacy in solving safety problems and the ability in maintaining safe
working behaviour. The English and the Chinese translations of the
items are:
29 I can always manage to solve safety problems if I try hard enough.
traltating, tufmtgRAmmeg _hin m-
30 If someone opposes my safe behaviour, I can find the means and ways to do what I want.
31 It is easy for me to stick to my aims and accomplish my safety goals.
VaNni# ' .04ggtfr11152i1PEIMMigger113 °
32 I am confident that I could deal efficiently with dangerous events in a safe manner.
III11,111M'Zthi-s :2{81,(X1-11±APP4g7111=Moigitr4iSITI a
33 Thanks to my resourcefulness, I know how to handle unforeseen dangerous situations
safely.
J;Ittvg-96. , IttgrAttrf:.[ZM-Vgrth-litlieR a
34 I can solve most safety problems if I invest the necessary effort.
zxtzfl-,,E,wrimt , R—VIgtfiMtl7tMlitifig rYgEtE a
35 I can remain calm when facing difficulties because I can rely on my coping abilities in
maintaining the safe behaviour.
fOgneatIMS1 la it ' U. atmnottnEingtamtm:if/g i--Ta .
36 When I am confronted with a safety problem, I can usually find several safety solutions.
Mkt —112.i1P±.11:	 IRO , itkragt-IVACENY	 a
37 If! am in trouble, I can usually think Of a safe solution.
.igel'31*	 , RAMEND.1- 1 ..V.-ni.f`PIVIX .1-1 a
38 I can usually handle whatever comes my way.
::: AtliftWf.a4-±41 t. , ItagRIIMI7titO
 a
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Item Score Implication:
The items measure the workers' belief in his ability in solving
problems and maintaining safe behaviour. The higher the scores, the
stronger will be the perceived efficacy in maintaining the safety
behaviour.
Source:
It is a 10-item scale modified from Schwarzer & Jerusalem's (1993)
GPSE Scale.
Scale:
Likert-type, "1 "=Strongly Disagree to "6" = Strongly Agree".
Part VII. Workers' Safety Knowledge
This is a 8-item scale measuring workers' knowledge on the company's
safety rules, his safety and health responsibilities, the availability of the
safety information, training, safe 'working procedure and his personal
knowledge of the severity of the accident and the required safety
measures adopted. The English and the Chinese translations of the
items are:
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39 I understand the safety rules for my job.
VEYJ EillifV_Lin-P11.1 ^
40 I am clear about what my responsibilities are for health and safety.
IVA Eifit-k7?z.§111±InWil a
41 Safety information regarding the hazard and safety measures of my work is always
brought to my attention by my line manager/supervisor.
M/s]	 it'gr`Difit#111-MillifF_EnfekEr.W-1- a
42 I am provided with adequate operating procedures, which include safety hazard
information for each piece equipment that I operate.
A'RgilXftifingnAtifFfV.(0.4g -afts:Pri4V--)SARtgftt a
43 My training covers all necessary topics, operations, and hazard identified for my job.
litri(Alli*KgAlilltifP±F,MYAIM.FAVIfitril a
44 I am confident that each piece of equipment that I use is adequately maintained and is
safe to operate.
RVffirAtfifilVgIngitgg#M-RQ4#11,MititardV-:#44C1P a
45 I am fully aware of the severity of an accident resulted from my job.
ItVn - . Fliq 1E1 21/P*41-ZEAllt a
46 I have the full knowledge of how to eliminate all the risk arising out from my job.
_ lit7'*GVEMNARIfg_h.f6-Itilligt2 a
Item Score Implication:
The items measure the workers' safety knowledge, rules and hazard
identification. All items are positively worded. The higher the
scores, the better the workers' safety knowledge will be.
Source:
Items 39-41 are modified from the Management Commitment Sub-scale
of Cox & Cheyne's (2000) Safety Climate Assessment Toolkit. Items
42-44 are modified from the NASA's (1999) "Occupational Safety and
Health Survey Form for Employee." Items 45-46 are self-constructed
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items and are designed to assess the workers' knowledge on the severity
of the accidents arising from their jobs and the ways to eliminate the
risk.
Scale:
Likert-type, "1"=Strongly Disagree to "6" = Strongly Agree".
Part. VIII. Perceived Risk
This is a measure of workers' perception on the risks that they may
have in their job. It is a subjective measure (Geller, 1996) and is to be
internally divided into two sub-scales, i.e. "perceived probability" and
"perceived severity". The English and the Chinese translations of the
items are:
47 Judging from the nature of your job, what real risk do you have of suffering an accident?
avegi1iptw,1m±vAnfott4,4k?
48 Considering your experience in the job, what real risk do you have of suffering an accident?
gummAmmom,fTA±ftAntlom4P?
49 Considering your work habits, to what degree do you feel sufficiently protected against a
possible accident?
am —42.111PEM,2*42feNZAVIUMNMVAInfall,/k?
50 In truth, what is the possibility of you having an accident at work?
`Ilik„	 .11€4 '*4>?
51 How severe would be the injury if you had an accident at work?
to1aVid:I1P0A±VItA,IMEWRI*474k?
52 How worried are you that your life might be damaged by an accident?
itztfliEiVM-Th'4,sittg#H*n*r$A4/-k?
53 How much do you fear of having an accident?
1,ttf/fM41-11/9FMA47/P?
54 How sever will be the impact on your family if you had an accident?
_mAunTLEAA , 2**arzzamilnmaawv1,*? '.
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Items 47-50 measure workers' various perceptions on the possibility of
having an accident. Items 51-54 measure the perception of workers on
the seriousness of the injury and severity of the consequence on himself
and his family of an accident.
Item Score Implication:
The items measure workers' perception on the probability (Items 47-50)
and severity (Items 51-54) of the accident in their job. The higher the
scores, the greater will be the probability and the severity of the
accident expected by the worker.
Source:
The perceived probability sub-scale consists of four items (items 47-50)
modified from the "Risk of work Accidents" scale of Melia's (2000)
Diagnostic Instruments for the Prevention of Work Accidents.
The perceived severity sub-scale also consists of four items (items
51-54) are modified from Regis's (1996) questionnaire (part c).
Scale:
Likert-type, "1"=Extremely Low to "6" = Extremely High".
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Part IX. Perceived Consequence 
This is a measure of workers' perception of the expected consequence
from the management, his peers and family that they may have in
adopting a safe behaviour. The English and the Chinese translations
of the items are:
55 Will you receive praise for working safely?
.or...mmg.*fm.ylima?
56 Will your colleagues be encouraged to raise safety concerns?
ftli4Ji*Iimmtivmlutt?
57 Will you strongly encouraged to report unsafe conditions?
t*T*Vt/MAIVTIIINtAffiN?
58 Will your company set you incentives, give you prizes or complemented you for
working safely?
./LIT-1,,m*Kmats-Frmmaxtmi?
59 If you use the Personal Protective Equipment, will your fellow workers laugh at you?
powiftmmAmamm,,ailliginm*T*,ft?
60 If you work with a safe behaviour, will your fellow workers dislike you?
MAf/ITTI4IfP,VEnIM*T*T4RVE?
61 If you follow the safety rules, will you get an injury?
PCIAVRAM,f/R*747eM?
62 If you earn less because of working safely, will you get support from your family?
tEIAVFmAi.fPlIkM/P.,.01*-M1-14A-14?
63 If you do not follow the safety rule, will you be penalised by management?
#10WiRTAIIItl,fai*T*4TgPSNME?
Item Score Implication:
All items are positively worded. The higher the score, more will be the
positive consequence perceived by workers in adopting a safe
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behaviour.
Source:
The perceived consequence sub-scale consists of nine items. (items
55-57) modified from the "Communication" and "Supportive
Environment" subscales of Cox & Cheyne's (2000) Safety Climate
Assessment Toolkit.
Item 58 is adopted from the "Safety Influence" subscale of Melia's
(2000) Diagnostic Instruments for the Prevention of Work Accidents.
Items 59-63 are self-constructed items measuring the consequence that
the worker may expect from his peers, family, management and also the
likelihood of protecting himself from an accident if safety behaviour is
adopted.
Scale:
Likert-type, "1 "=Never to "6" = Always.
Part X Workers' Safety Experience 
This sub-scale measures workers' experience in involving themselves in
safety and health matters of the company, his accident experience and
the use of safety equipment. The English and the Chinese translations
of the items are:
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64 I have engaged in identifying hazards in my workplace.
412410-04-111721tifiOn'nfEft •
65 I have engaged in inspecting my work area to identify safety and health issues.
ttimsmcsginzifpnitzlarg agmaregsla .
66 I have involved in informing management of important safety issues.
aellItIMIESNMifi2WVWW °
67 I am involved with safety issues at work.
1-11417.$042 .1 .:*la •
68 I have been involved in an accident.
liViall*PAW1-Z_EI3 •
69 In my workplace, I have seen my fellow workers having an accident.
IfttifPn#11,4JVA-MMQMItniRt*,91-0
70 I have the experience in using the safety device in ensuring my safety at work.
lite-VVI3V1Eg -a-i'-lititif'Pri g`iga •
71 My fellow workers had told me that the safety equipment provided by my company could
ensure my safety at work.
ItiligikROARNREIEt rif #111t2.--fg -E-Td-J=,Mck#13.1efitifig 	•
Item Score Implication:
The higher the score, the better will be the safety experience acquired by
the workers reflecting their involvement in safety and health matters of
the company and their accident experience and the use of safety
equipment.
Source:
Items 64-65 are modified from the NASA's (1999) "Occupational Safety
and Health Survey Form for Employees."
Items 66-67 are modified from the Management Commitment Sub-scale
of Cox & Cheyne's (2000) Safety Climate Assessment Toolkit.
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Items 68-71 are self-constructed items trying to measure the worker's
accident experience and use of safety devices.
Scale:
Likert-type, "1 "=Never to "6" = Always
Part. XI. Intention to adopt a safe behaviour
This is an "action oriented" sub-scale measuring workers' intention to
adopt safe behaviour in ensuring his safety. The items relate to law
abiding, adoption of personal protective equipment, good house keeping,
hazard identification, hazard reporting and safety information seeking.
The English and the Chinese translations of the items are:
72 At work, I will follow exactly the requirement of the company's safety rules.
EARY:fl , I134*-34.
73 Despiteit  bodily discomfort, I will use my Personal Protective Equipment when work
requires.
Elfel/Miffi,VM-1-3410.TtiM,R#4W+A-NWPEMMAMMMito
74 I will keep my workplace clean and orderly.
REM*114i41.1AVARAVII.
75 When unsafe situations or risks are produced, I will report to my superior.
19.11,A7MRVIWARt,R*ATC.
76 Every time before I work, I will carefully identify the hazard in my workplace.
Eattflmmir,a*/mithamttml/pitiaigftwo
77 I will stop the task if that presents a potentially serious safety or health hazard.
EIWEIARIVVMWInME,±92,1t*Wthi1'P.
78 I will look for the safety information on how to perform my work safely.
_Eatt*ItatagiAtttifignwg.
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79 Despite the possible inconveniences, I will adopt the measures that make me work
safely.
awAtTzm,RIErom*Rfflgmlititifignmm.
80 I will persuade my fellow workers to adopt safety and health measures.
Eatmtmmtitnivk:agliaregmil.
remark: The full version of the questionnaire together with the invitation letter can
be found in appendix I (English version) & appendix II (Chinese version).
Item Score Implication:
Since all items measure the intention of the worker in adopting a safe
behaviour, the scores are thus proportional to the extent of the likelihood
of the worker in adopting the behaviour.
Source:
The Intention to adopt safe behaviour sub-scale consists of 9 items.
Items 72-75 are modified from the "Work Safety Response" scale of
Melia's (2000) Diagnostic Instruments for the Prevention of Work
Accidents.
Items 76 -77 are modified from the NASA's (1999) "Occupational
Safety and Health Survey Form for Employee."
Items 78-80 are self-constructed items intended to measure the
likelihood of the workers in seeking safety information, adopting the
relevant safety measures and persuading the other to adopt safety and
health measures.
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Scale:
Likert-type, "1"=Never to "6" = Always
7.3	 Target Population and Statistical Tools
7.3.1	 Target population
In deciding the target population to test the hypothesised
Multi-dimensional Safe Behaviour Model depicted in figure 7.1, the
accident statistic of Hong Kong for the past five years is to be re-visited.
The accident statistics in the Hong Kong Industries for the past five
years (year 1996 - 2000) are re-produced in table 7.2 below:
From table 7.2, it is can be seen that the construction industry in
Hong Kong has been occupying the highest accident rate per thousand
workers employed. Such a high accident toll offers sufficient evidence
that the construction industry in Hong Kong is the most hazardous
industry and workers employed are experiencing a higher risk everyday.
The hazardous nature of the trade has therefore provided a justifiable
ground for selecting the construction workers as the target population in
testing out the hypothesised Multi-dimensional Safe Behaviour Model
constructed in this research.
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Industry 1 ' 1996 1997, 1998 1999 2000 l''
Construction No. of Accidents 16 469 18 559 19 588 14 078 11 925
Accident. rate/1 000
workers
219.86 227.4 247.9
,
198.5 149.8
Catering No. of Accidents 12 417 13 069 13 011 12 549 12 621
Acc. rate/1 000 workers 65.96 70.1 73.9 66.9 66.2
Manufacturing No. of Accidents 7205 7 1966 334 5 4995 436
Acc. rate/1 000 workers 21.5 23.5 24.0 22.2 23.4
Others No. of Accidents 4160 4 4814 101 3 860 3670
Acc. rate/1 000 workers 26.84 29.6 28.1 26.3 24.6
All Industries No. of Accidents 40 251 43 305 43 034 35 986 33 652
Acc. rate/1 000 workers 53.43 59.7 64.7 55.1 51.7
Table7.2 Accident rates of all and major industries in Hong Kong:
year 1996 - 2000. 
fSource: Occupational Safety and Health Council 
Homep age: http ://www. o shc . org. hk/eng/6- 5-1 . asp)
7.3.2	 Selection of Statistical Tools
In the Multi-dimensional Safe Behaviour Model testing process,
two major statistical procedures will be followed: validity and reliability
of the research instrument and model testing.
For the validity and reliability of the research instrument -- the
questionnaire, a statistical package, SPSS version 10.0, was used.
Regarding the model testing procedure, a SEM software package --
Analysis of Moment Structures (AMOS) version 3.62 is employed.
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7.4	 Validity and Reliability of the Safe Behaviour Model
Constructs
7.4.1	 Validity of the Chinese translation
As the questionnaire is to be used in a Chinese culture
environment, it is necessary to translate it into Chinese to suit the local
cultural language. In this study, the English version was first translated
into Chinese. After translation, three bilingual individuals who were
unrelated to the study and had not seen the English version were invited
as validators. The validators were (a) a Senior Divisional Occupational
Safety Officer from the OSHB of the LD who possesses more than 25
years of working experience in the field of occupational safety and
health, and (b) two other members from the private sectors working as
safety managers possessing more than 10 years of field experience. Each
of the validators independently back-translated the Chinese version into
English. Discrepancies were analysed and rewording of the questions
was carried out. After the validation process, some wordings in the
items of the Chinese version of the questionnaire were revised in
relation to the recommendations made by the validators who considered
that the amendments would be linguistically and conceptually
equivalent to the English version of the questionnaire. Results of the
back translation and the subsequent amendments are as follows:
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Chinese Interpretation of the word "Safety rule/s" in items 11, 
15, 16, 21, 22, 39, 61,63 and 72 
The words "Safety rule/s" in these items were initially
translated into the Chinese words of "q gip by the writer.
In the back translation, these Chinese words pip were
translated backward by the validators as "Safety Procedure",
"Safety Regulation" and "Safety Rule". A discussion between
the writer and the validators concluded that the Chinese words
of "q gq" might not be able to reflect the original sense of
the words "Safety rule/s" in the English version which should
carry a mandatory implication. After a careful deliberation,
the writer and the validators considered that the Chinese term
of "M Vi" carrying a broader sense with mandatory implication
should be the appropriate choice. 	 The term "	 ,f5t
encompasses the in-house rules set by the company or the
mandatory safety regulations of the Government. All the
Chinese translation for "Safety rule/s" in those items were
hence substituted by the words of IA f3frj".
The full version of the Chinese translated questionnaire for pilot
data is shown in appendix II.
7.4.2 Validation of the Safe Behaviour Model Constructs
Questionnaire Items (Factor Analysis)
The major core of the questionnaire consists of 80 items spread
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across 9 behavioural constructs (Part III to XI). Before the
questionnaire was subjected to actual field data testing, a pilot test of the
questionnaire (appendix II) was conducted.
7.4.2.1 Collection of the pilot data
After establishing the construction workers in Hong Kong as
the target population, pilot sampling was initiated in July 2001. With the
help of the site safety managers, 113 questionnaires were randomly
collected from the construction workers in 4 construction sites in Hong
Kong. The four construction sites were: North Point Station (site A);
Eastbound Tunnel (site B); Westbound Tunnel (site C) and Vent Shafts
(site D). Table 7.3 shows the time and the distribution of the workers
from the 4 site locations. To ensure workers were not under stressful
conditions, an open letter (appendix II) briefmg workers on the purpose
of this research and inviting their co-operation was attached to each
questionnaire (appendix II). Workers were free to respond to the
questionnaire survey.
Site No. of Respondents Date of Questionnaire Collected
A 28 09 July 2001
B 30 09 July 2001
C 29 10 July 2001
D 26 11 July 2001
Table 7.3 The distribution of the 113 respondents 
from 4 sites for pilot data
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A batch of pilot data consisting of 113 respondents was
collected from the aforesaid construction sites in Hong Kong in early
July. Workers were given the questionnaires and ask to complete and
return it for processing. All pilot data collected was input into a
computer statistical package for factor analysis ( i.e. the SPSS version
10.0).
7.4.2.2 Factor Analysis - a test of validity
To determine the underlying dimensions of the behavioural
model, a principal components factor analysis was conducted.
An initial analysis with Principal Component Extraction
followed by an Oblimin with Kaiser Normalization rotation yielded a
seventeen-factor solution with eigenvalues greater than one and
accounts for 87.3 percent of the explained variance. The data were
deemed to be appropriate for the analysis, as indicated by the
Kaiser-Meyer-011cin (KMO) measure of sampling adequacy value of
0.55. (KM0 measures the sampling adequacy. It should be greater than
0.5 for a satisfactory factor analysis to proceed (University of Newcastle
upon Tyne, 2000)). Bartlett Test of Sphericity was significant [x2 =-
17828.70, p<0.05], indicating that the correlation matrix is not all
identity matrix. An output of the factor analysis with factor loadings
greater than or equal to 0.4 is shown in table 74-1 to 7.4-4. Items with
a factor loading less than 0.4 were suppressed because they are
considered not high enough as defining part of that factor (Garson,
1998). However, the interpretability of this solution was rendered
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problematic. There are a number of items loading on two factors (e.g.
item 2 loads onto factor 13 and 14), and not all items of a scale loaded
onto the same factor (e.g. items 30, 31 & 32 are scattered iems that do
not load onto factor "15" with the majority of the rest).
.N Component
1 2 3 4 5 6 7	 8 9 10 11 12 13 14 15 16
_
17
ITFM1 .. .411
1TFM7 .467 .414
ITFM3 .877
ITFIV14
TTF/sif 5 .853
1TFM6 .498
1TFM7
WRVS
1TF3.49
ITFM10 .437
ITFM11 .771
ITFM12 .649
ITEM II .874
rrFm14 .747
1TFM15 _516
ITFM16 .665
ITF1v0 7
rrw IR .726
ITEM19 .914
1TFM71) .775
TIFM91 .857.
ITFM22 .767
Table 7.41 Factor loadings of the questionnaire items 
(Items 1-9 & Items 10-22)
Items belonging to the same scale are separated by thick lines 
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Component
1 2 3 4 5 6 7 R 9 10 11 12 13 14 15 l 17
1TFM93 .461
1TFM94 .409 .491
1TFIvt25 .57R
1T1M26 .R14
TTF7vf77 .R51
1TF1vf2R .R91
1TFM29
-
1TFM10 .407
1TF7v111 .480
TTFM32 .449
1TFM13 .466
1TFM14 .R16
1TF1v115 .764
1TFM16 .645
1TFM37 .401 .622
1TFM11 .594
ITFT419 .704
1TFM40 .797
1TFM41 .496 .409
1TFM42 .410
1TF1n441 .520
1TR444 .497
1TFM45 .562
1TFM46 .5134 '
Table 742 Factor loadings of the questionnaire items 
(Items 23-28, 29-38 & 39-46)
Items belonging to the same scale are separated by thick lines 
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Component
1 2 3 4. 5 6 7 R 9 10 11 12 13 14 15 16 17
1TFM47 .597
1TFM4R .69R
1TFM49 .719
1TFM50 .601
1TFM51 .452
117.M59. .797
1TFM53 .801
1TFMS4 .761
1TFM55 .751
1TFIv156 .446
1TFM57 .7R4
1TFM5F1
1TFM59 .495
1TFM60 .913 .407
1TFM61
1TFM62 .1301
13-FM61 .493
1TFM64 .855
1TFM65 .758
rrFM66 .441
1TFM67 .854
1TFM6R .669
1TFM69 .706
1TFM70 .674
1T1.M71 .691 .400
Table 74-3 Factor loadings of the questionnaire items 
(Items 47-54, 55-63 & 64-71)
(Items belonging to the same scale are separated by thick lines)
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Component
1 2 3 4 5' 6 7 R 9 10 11 12. 13 14	 15 16 17
1TF.M72 .651
1TEM71 .659
1TF.M74 .621
1TF.M75 .651
1TFM76 .644
1TF.M77 .707
ITEM78 .483
1TF.M79 .695
1TF.M80 .601
Table 7.4-4 Factor Loadings of the questionnaire items 
(Items 72 — 80: the "Intention to adopt a safe behaviour" scale)
To enhance interpretability, items loading on two or more
factors or that scattered around were removed. This resulted in the
removal of 27 items. The remaining 53 items and the associated scales
are shown in table 7.5.
From table 7.5, it is visualised that the 10 items (item 10, 11, 12,
13, 14, 15, 16 and item 18, 20, 21, 22) initially belonging to two factors
in table 7.4-1 are collectively grouped under "Social Norm". A similar
situation is also noted for Perceived Risk" containing items 47, 48, 50,
51 and items 52, 53 & 54. The theoretical justifications in grouping the
aforesaid items under "Social Norm" and "Perceived Risk" are to be
submitted in the forthcoming paragraphs of this section.
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Scale Remaining Items
Management Commitment 1, 3, 5, 6
Social Norm 10, 11,
18, 20,
12,
21,
13,
22
14, 15, 16
Chance 25, 26, 28
Efficacy in Ensuring Safety at Work 33, 34, 35, 36
Workers' Safety Knowledge 39, 40, 42, 43, 44, 45, 46
Perceived Risk 47, 48,
52, 53,
50,
54
51
Perceived Consequence 55, 56, 57, 62, 63
Workers' Safety Experience 64, 65, 66, 67
Intention to adopt a safe behaviour 73, 74, 75, 76, 77, 78, 79, 80
Table 7.5 The remaining 53 items and the associated scales 
A further factor analysis of the remaining 53 items with
Principal Component Extraction followed by an Oblimin with Kaiser
Normalization rotation was conducted again with Factor loading less
than 0.4 suppressed. The analysis yields eleven factors with
eigenvalues greater than one, which together accounted for 84% percent
of the explained variance. The interpretability of the factor analyses
output this time is greatly improved and is shown in table 7.6. From
table 7.6, it is seen that all the remaining 53 items have been generally
grouped together according to the scales except five items (i.e. item 10,
42, 52, 63 and 66).
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Pattern Matrie
Comnon.tnt
1 7 1 4 5 6 7 R 9 10 11
ITEM] .514
TTFM1 .942
TTFM5 .R66
TTFM6 .565
TTFM10
TTFM11 .7R0
TTFM12 .681
TTFM11 .915
TTFM14 .710
TTEM15
.520
TTFM16 .699
TTFM1R .794
TTFM20 .755
1TFM21
. .R62
TTF3122 .717
TTFM25 -.514
1TFM26 -.R14
TTFM25
.
-.R91
ITFM11
.674
ITFM14
.829
1TFM15
.787
TTFM16
.715
TTFM19
.723
TTEM40 .819
TTFM42 .412
TIFM41
.499
ITFM44
.417
1TF145
.5R0
TTFM46
.524
TTFM47
.R01
TTFM4R .R60
ITEMS°
.R10
TTFM51 -.557
TTFM52 .772
ITFM51
.R14
TTFM54
.6R2
ITFM55 .900
ITFM56 .599
TTFM57 .913
1TFM62 .906
1TFM63 .43R .424
TTFM64
-.614
TTFM65
-.494
TTFM66 .414
TTFM67
-.654
TTFM71 .R7R
ITFM74 .795 .
TTEM75 .721
TTFM76 .642
ITFM77 .640
TTFM75 .615
TTEM79 .762
TTF3IR0 .636
Extraction Method: Princi p al Component Analysis.
Rotation Method: Ohlimin with Kaiser Normalization.
a. Rotation converged in 22 iterations.
Table 7.6 Factor loadings of the remaining 53 questionnaire items 
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Item 10 does not loaded on any factor because the factor
loading is less than 0.4 and being suppressed. Items 42, 51, 66 seem to
be alienated from the scales to which they should belong and item 63 is
found saturated on two factors. To improve further the construct
validity of the questionnaire, items 42, 52, 63 and 66 are to be removed.
Together with the suppressed item 10, there are now 48 items remaining
in the questionnaire.
Factor analysis of the remaining 48 items with Principal
Component Extraction followed by an Oblimin with Kaiser
Normalization rotation is conducted again with factor loading less than
0.4 is suppressed. The analysis yields eleven factors with eigenvalues
greater than one, which together accounts for 84% percent of the
explained variance. The interpretability of the factor analysis output this
time is greatly improved and is shown in table 7.7. An examination of
the factors in table 7.7 yields the following observations:
• Item 44 is being suppressed because the factor loading is
less than 0.4,
• Item 11, 12, 13, 14, 15 and 16 load onto factor "9" whereas
item 18, 20, 21, 22 load onto factor "8". These two batches
of items belong to the "Social Norm" and it is anticipated
that they should load' onto the same factor. The result of
the factor analysis output seems contradicting. However,
if a wider perspective is adopted in viewing the two scales,
the result of the factor analysis can be explained.
Referring back to the questionnaire items under the scale of
"Social Norm", item 11, 12, 13, 14, 15 and 16 ask for the
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workers' perception on the safety attitude of their peers
whereas item 18, 20, 21, 22 are directed towards the
attitude of the supervisors. The workers' peers and the
supervisors are in fact the social group of the workplace if
the worker is treated as the central point of reference.
Their attitudes towards workplace safety of the supervisors
and the co-workers have therefore shaped the social norm
in respect of safety at work.
• A similar situation is also noted for Items 47, 48, 50 and
items 52, 53 and 54. These two batches of items
belonging to the same scale of "Perceived Risk" are now
loading differently. A close examination of the scale
disclosed that items 47, 48, 50 measure workers' various
perceptions on the possibility of having an accident
whereas items 52, 53 and 54 indicate the perception of
workers on the seriousness of the injury and the severity of
the consequence on himself and his family of an accident.
These two batches of items are designed for different
purposes and hence tally with the factor analysis result.
According to the analysis of the concept of "Risk" (see
section 5.2.1.4 Chapter 5), "Risk" is the collective
representation of the severity of the hazard with the
likelihood of its occurrence (susceptibility), it is therefore
theoretically justified to group these two groups of items
(items 47, 48, 50 and items 52, 53 and 54) under the same
scale of "Perceived Risk".
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Pattern Matrix.'
romnonent
1 , 21 4 5 6 7 R 9 10 11
ITFM1 .473
TTFM1 .910
TTFM5 .SRO
TTFM6
.552
TTFM11
-.764
TTFM12
ITFM13
-.R99
TTFM14
-.711
TTFM15
-.504
TTFM16
-.693
TTFM1R
.7g3
TTFM20
.743
TTFM21
.R52
TT13122
.717
1TF3125
-.525
TTFM26 ..R45
ITFM2R
-.R71
ITFM13
.641
ITFM34
.g61
TTFM15
.795
TTFM36
.725
TTFM39
.654
TTFM40
.760
TTFM43
.411
TTFM44
TTFM45
.65g
TTF146
.4R2
1TFM47
.R13
TTF7(4R
.R64
ITFM50 .R00
TTFM52
.759
TTFM53
.g33
TTFM54
.721
TTFM55
.g9g
TTF156
.616
TTFM57
.906
TTFM62
.R99
TTFM64
.777
TTFM65 .665
TTFM67
.791
TTFM73 .R70
TTFM74 .797
TTFM75 .695
TTFM76
.646
TTFM77 .641
TTI3$75 .623
TTFM79 .795
, TIT150 .667
Extraction Method: Princioal Comoonen Analysis.
Rotation Method: Ohlimin with Kaiser Normalization.
a. Rotation converged in 24 iterations.
Table 7.7 Factor Loadings of the remaining 48 questionnaire items 
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Based on the above observations and reasoning, the
questionnaire is hence finalised by removing item 44.
7.4.2.3 Cronbach's Alpha — a test of reliability
Cronbach's Alpha for each of the scales are calculated and
displayed in table 7.8. Results reflect an acceptable level of reliability
for the 47 items, ranging from of 0.76 to 0.971 An alpha coefficient of
value equal to or higher than 0.7 indicates that the questionnaire items
within each sub-scale of measure are highly consistent (Nunnally &
Bernstein, 1994; Young, 1996).
Scale Items Cronbach's Alpha —a
Management Commitment 1, 3, 5, 6 0.82
Social Norm:
Peers oriented
Supervisor oriented
11,12,13,14,15,16,18,20,21,22
11,12,13,14,15,16 (a =0.95)
18,20,21,22 (a =0.95)
0.95
Chance 25,26,28 0.76
Efficacy in Ensuring Safety at Work 33,34,35,36 0.83
Workers' Safety Knowledge 39,40,43,45,46 0.90
Perceived Risk: 47,48,50,52,53,54 0.84
Perceived probability '	 47,48,50 (a =0.90)
Perceived Severity 52,53,54 (a =0.86)
Perceived Consequence 55,56,57,62 0.97
Workers' Safety Experience 64,65,67 0.97
Intention to adopt a safe behaviour 73,74,75,76,77,78,79,80 0.97
Table 7.8 Scale Reliability of the remaining 47 questionnaire items
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7.4.2.4 Refinement of the Questionnaire
After establishing the validity and reliability of the research
instrument, the questionnaire now consists of 47 items. The content of
each of the nine behavioural scales is shown in table 7.9 to 7.17. For
easy reference, the Chinese translation of each item is also included and
item numbers are arranged in a sequential order. A copy of this revised
questionnaire in Chinese is shown in appendix III.
Part 111. Management Safety Commitment
%Enfft:WWWW-11/WCE
1 Management acts decisively when a safety concern is raised
'19, IIMIN*S1*-'0.40\2Alfifilb
2 Corrective action is always taken when management is told about unsafe
practices
'1"'7-c -ISTET.IVIEffill4 ' lagleff*MMLIEElt
3 In my workplace management turn a blind eye to safety issues
71-fli1ipintth - , V,34.1MR-ES'aT[Fi'M&
4 In my workplace managers show interest in my safety
ART:figni-th .h. V, tia,2KAIMX JA n A
Table 7.9 Scale of "Management Safety Commitment"
Part IV. Social Norm
%Min/ : f±PARA
5 My colleagues try to be well informed about the safety rules that they should
fulfil
Vargi.*-6MVI4k-MIEYMT.134M-jt-fin'A,V1
6 When I work in a safe way, I receive positive comments from my colleagues
U'RJ-,kriniVt-T.Ii4 , IkAligftEri`gPfa
7 Safety is a priority for my colleagues
.2.11P	 ' 71f-tfraTANnimmv.-7-rn	 .
Table 7.10 Scale of "Social Norm"
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8 My colleagues keep the workplace clean an orderly
ftn.i&)P=MMiAtR44i.t-V.ffla.VON
9 If somebody does not fulfil a safety rule my colleagues would worry and
bring it to their attention
1:1 . A.31--M1[14TA''#-gf911 , Rn1.-A-VfM3V.,Ez.-AllEft
10 My colleagues strive to fulfil the safety rules
ain-rfril *UPS-At'ff-Dr--TlR
11 My superior strives to do his/her work in a safe way
anri-Art*tthifig	.-
12 My superior strives to show his/her subordinates the safe methods of work
ItEITCTMAR3T.J=,(sit
13 If somebody does not follow a safety rule, my superior will rebuke him
14-14ITAi'-i-- -kf,1 13i , VIArgifitnifilq
14 My superior supports the fulfilment of safety rules
Table 7.10 (continued) Scale of "Social Norm"
Part V. Chance
XHftM:MA
15 Luck plays a big part in determining how soon I will have an accident.
ftiaTAIVi- ' I-IVIZZA
16 My personal safety is largely a matter of good fortune.
f-mS,VMu.14f-IMAt-T
17 When I become injured while at work, it' s a matter of fate.
kiT171=YE14:1-1M'ACUltAIVA
Table 7.11 Scale of "Chance"
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Part VI. Efficacy in Ensuring Safety at Work
xAm:naPTofizifirggt
18 Thanks to my resourcefulness, I know how to handle unforeseen dangerous
situations safely.
-w1' fl gfiX'fffit-1-2.Mfidti'l WIN
19 I can solve most safety problems if I invest the necessary effort.
PEif-tc-stffid.owngt , ft—gfici-A-tR7smulifipri/gota
20 I can remain calm when facing difficulties because I can rely on my coping
abilities in maintaining the safe behaviour..
Rigw6ttbmvputit , u. nftTO.MOR g Engtal4C-IrligiliP
Fin
21 When I am confronted with a safety problem, I can usually find several
safety solutions.
l'1 -11tlif/Pi'll'EfEE14 ,	 RAXtgftYgilltiffigick-F&
Table 7.12 Scale of "Efficacy in Ensuring Safety at Work"
Part VII. Worker' s Safety Knowledge
X-Lft5e:OA
22 I understand the safety rules for my job.
aliAnftifp_EnzmA
23 I am clear about what my responsibilities are for health and safety.
REIAnftvaew_Enwil
24 My training covers all necessary topics, operations, and hazard identified for
my job.
anfillIAWRitlillftifig±.PMnfregn.7111Mt.i -
25 I am fully aware of the severity of an accident resulted from my job.
T2,5-li -: HA É-1 ifIMM-ZE 'C't
26 I have the full knowledge of how to eliminate all the risk arising out from my
job.
ft'n'ANttlilliVilFfAiliP_EfLtm-,,Rigtra
Table 7.13 Scale of "Worker' s Safety Knowledge"
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Part 'VIII. Perceived Risk
XAM151:ftMftM
27 Judging from the nature of your job, what real risk do you have of suffering
an accident?
rtitz:niivitu- , za±fam-rsytufrit4417/-?
28 Considering your experience in the job, what real risk do you have of
suffering an accident?
aig_J.Vgal)n Tf/PAIED , ta±.70AnttftelltA'44?
29 In truth, what is the possibility of you having an accident at work?
, f'sZA_E.kAVA*444-i-P?
30 How worried are you that your life might be damaged by an accident?
15111Y:railt4i--;'-3-fi.FtMVNII4MMA*4-i-k?
31 How much do you fear of having an accident?
1111-1Wki-inRIA,-/k?
32 How sever will be the impact on your family if you had an accident?
EIW.,A_LR'S7i- , 1e.f4iatit=eismrgffiwafw.-17/-k?
Table 7.14 Scale of "Perceived Risk"
Part IX. Perceived Consequence
Xilf49315} :	 ,---2.1--sarsffignnti±,,A
33 Will you receive praise for working safely?
I'd-c'ikI r.11-.0-f4RITOS ?
34 Will your colleagues be encouraged to raise safety concerns?
ItinTA*TTVM111--1Z-paffilva?
35 Will you strongly encouraged to report unsafe conditions?
ft*T-Al(itttNiZIAITIVRilffiM,-?
36 If you earn less because of working safely, will you get support from your
family?
mA,o-Funttifipmtxm/P,t*,1<arri41A4?
Table 7.15 Scale of "Perceived Consequence"
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Part X. Worker' s Safety Experience
M-Fliif5/ :	 c'NIO
37 I have engaged in identifying hazards in my workplace.
fligAg..-WMFiEftif`Ptthinftr-dik
38 I have engaged in inspecting my work area to identify safety and health
issues.
ROFIVCSA*T-11.11Pnt-thVnitilg _z--.Ezirlqinalfi
39 I am involved with sakty issues at work.
ftagVALT.f/Pttira °
Table 7.16 Scale of "Worker' s Safety Experience"
Part XI. Intention to adopt a Safe Behaviour
X-F—Mift:Hatattfilin2r721
40 Despite bodily discomfort, I will use my Personal Protective Equipment
when work requires.
El fira':gil* , f-IX-;'- -3 4i-ETt--M. , ftli4.0--M-17-I:1480111WIX.13-B
Wilytifta 0
41 I will keep my workplace clean and orderly.
ft H fiMR4ftittVffla. ,f4ig3: 0
42 When unsafe situations or risks are produced, I will report to my superior.
El .flePEA-T'l MR 1=it:Itgl. , ft-A-1n=iltlafi- 0
43 Every time before I work, I will carefully identify the hazard in my
workplace.
H4-I 	 ' f-re,*/_IN ,C_,,ttMil?ftiflgt-thnt-Stz 0
44 I will stop the task if that presents a potentially serious safety or health
hazard.
El wElAilm.mewnrglaffil-12 , TYG 6 f;ILI.fg 0
45 I will look for the safety information on how to perform my work safely.
H figl-A-fte-541:11a7-14'1-TIVf-thifPnWV.1- 0
46 Despite the possible inconveniences, I will adopt the measures that make me
work safely.
ritU,--3 f-ITTE , ft El aMO-RfP gitft'itIfigligkRa °
47 I will persuade my fellow workers to adopt safety and health measures.
EAR*mmftligilwiTafewnma.-
Table 7.17 Scale of "Intention to adopt a Safe Behaviour"
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7.4	 Collection of field Data
With the help of the site safety managers and officers, field data
collected from workers for the nine behavioural scales of the revised
questionnaire was conducted in November, 2001. Following the
general rule of thumb of 10 subjects per every measured variable and no
fewer than 100 subjects (Perrin, 1999), a total of 162 questionnaires
were given out to workers in five different sites in Hong Kong. The
five different sites contained the four in the pilot test and an additional
housing site in Hong Kong. To avoid data bias, workers who had taken
part in the pilot test were excluded. The distributed questionnaires
were collected immediately after completion.
Among the 162 distributed questionnaires, there were 12 voided
questionnaires representing a loss of 7.4%. The reason for such loss
was attributed to respondents' failure in correctly completing all the 47
questionnaire items (some made no choice of the item score or some
made double entries).
7.6	 Re-test of the Scales' Reliability
Before going on any further, the reliability of each of the
questionnaire scales with the 150 field data is to be verified again by
Cronbach's Alpha. Results of the evaluation for each of the scale are
shown in table 7.18. Results reflect an excellent level of reliability
ranging from 0.74 to 0.97 indicating that the questionnaire items within
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each sub-scale of measure are highly consistent (Nunnally & Bernstein,
1994; Young, 1996), scores of the items within each sub-scale can hence
be summed for model testing (Norusis, 1994).
Scale Items Cronbach's Alpha -(1
Management Commitment 1, 2, 3, 4	
.
0.84
Social Norm:
Peers oriented
Supervisor oriented
5,6,7,8,9,10,11,12,13,14
5,6,7,8,9,10 (n =0.95)
11,12,13,14 (n =0.96)
0.96
Chance 15,16,17 0.74
Efficacy in Ensuring Safety at Work 18,19,20,21 0.80
Workers' Safety Knowledge 22,23,24,25,26 0.90
Perceived Risk: 27,28,29,30,31,32 0.83
Perceived probability 27,28,29 (n =0.90)
Perceived Severity 30,31,32 (n =0.87)
Perceived Consequence 33,34,35,36 0.96
Workers' Safety Experience 37,38,39 0.97
Intention to adopt a safe behaviour 40,41,42,43,44,45,46,47 0.97
Table 7.18 Scale Reliability of the remaining
47 questionnaire items for the 150 field data 
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7.7	 Synopsis
This chapter has given a detailed treatment on the construction
of the research instrument - questionnaire, testing of the validity and
reliability of the instrument. The next chapter will present details
about the model generation such as model identification, selection of the
model fit indices and development of the hypothesised structural model
together with hypotheses testing.
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Chapter 8 
The Multi-Dimensional Safe Behaviour Model 
Testing and Discussion of Findings 
Chapter Summary
The hypothesised Multi-Dimensional Safe Behaviour Model
proposed in Chapter 6 is going to be tested in this chapter. To ensure a
fitted and parsimonious model, a detailed submission has been made in
this chapter on the choice of the model-fit indexes of Chi-square (p)
value, Goodness-of-fit index (GFI), Adjusted goodness-of-fit index
(AGFI), Root Mean Square Error of Approximation (RMSEA) and
PCLOSE. Seven hypotheses on model fitness and the causal
relationships within the model constructs were made. Results of
testing the hypotheses have shown that the hypothesised
Multi-Dimensional Safe Behaviour Model fitted the data reflecting the
necessity in adopting a holistic approach in addressing behavioural
issues. As for the hypothesised causal relationships, "Safety Attitude"
has been found to impose a positive effect on the workers' "Intention to
Behave Safely" indirectly via a mediating factor of "Chance Locus".
The results of the model test did convey practical implications to safety
management and researchers. Research limitations on generalisability
of the structural equation model were also discussed.
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8.1	 Major Model Testing Procedures
After hypothesising the Multi-Dimensional Safe Behaviour
Model and the construction of the research questionnaire, this chapter
will be devoted to the structural model testing. The procedures that are
to be followed in this chapter are shown in figure 8.1.
Assessing the Identification of the
Structural Equation Model
Selecting the Model Fit Indexes
IFormulating the Research Hypotheses I
'Evaluating the Goodness-of-fit and Model
Re-Specification
Interpreting the testing results and
Discussion of the findings
Jr
I Addressing the research limitations and
areas of further research
Figure 8.1 The major model testing procedures 
8.2
	 Model Identification
Before subjecting the structural model depicted in figure 6.2 to
be analysed by AMOS, a process of model identificati6n is required.
Concerning model identification, ACITS (1999) has the following
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explanation:
"Identification refers to the idea that there is at least one unique
solution for each parameter estimate in a SEM model. Models in
which there is only one possible solution for each parameter
estimate are said to be just-identified. Models for which there
are an infinite number of possible parameter estimate values are
said to be underidentified. Finally, models that have more than
one possible solution (but one best or optimal solution) for each
parameter estimate are considered overidentified."
(ACITS, 1999, page. 12)
Hanneman (2000) holds the cpinion that a SEM model can be
interpreted as a set of simultaneous linear equations mathematically.
This set of equations represents a hypothesis about the way in which
observed variables covary or correlate. In solving the equations for an
unique answer, the number of lcnowns and unknowns should be equal.
Hanneman writes: "To solve a set of simultaneous equations, we must
have enough information (either known values, or "constraints') to
estimate the values for the unknown parameters. Unless the set of
equations is identified, we cannot derive correct parameters estimates --
regardless of how many observations we have" (paragraph.4).
Regarding the knowns and unknowns, Rigdon (1997) states that the
knowns in SEM refer to the variances and covariances of the measured
variables, whereas the unknowns consist of model parameters. Models
with more numbers of knowns than unknowns are "Overidentified".
Rigdon (1997) also forwards the notion that SEM users prefer to work
with models that are "Overidentified" because a just "Identified" model
with equal number of knowns and unknowns will give a trivially perfect
fit solution making the test of model fitness uninteresting. Rigdon
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(1997) states: "Models that are overidentified -- that have positive
degrees offreedom -- may not fit well, so the fact that such a model does
fit well amounts to meaningful evidence in favor of the proposition that
the model is indeed a reasonable representation of the phenomena in
question" (paragraph.6).
Parallel to the view of Hanneman (2000) and Rigdon (1997) on
overidentified models, ACITS (1999) writes:
"Typically, most people who use struciural equation modelling
prefer to work with models that are overidentzfied. An
overidentzfied model has positive degrees of freedom and may
not fit as well as a model that is just identified. Imposing
restrictions on the model when you have an overidentified model
provides you with a test of your hypotheses, which can then be
evaluated using the chi-square statistic of absolute model fit and
various descriptive model fit indexes. The positive degrees of
freedom associated with an overidentified model allows the
model to be falsified with the chi-square test. When an
overidentified model does fit well, then the researcher typically
considers the model to be an adequate fit for the data"
(ACITS, 1999, pp.12-13).
The above literature review has led to the conclusion that a
structural equation model can be overidentified by having the value of
some of the unknown parameters being pre-defined. With the fourteen
unobserved variables (el-el 1, Social Support, Expectances, Safety
Attitude) and the associated parameters, the hypothesised
Multi-Dimensional Safe Behaviour Structural Equation Model is
certainly not identified. According to Kenny (1998), the issue of
identification of models normally requires mathematical calculation.
Many of the SEM software programmes such as AMOS perform this
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model identification check before testing (ACITS, 1999). During the
construction of the hypothesised Multi-Dimensional Safe Behaviour
Structural Equation Model, all the path-regressions leading out from the
residuals have thus been defaulted to unity for the purpose of model
identification (Arbuckle, 1997). One of the path regressions leading
out from all the unobserved (latent) variables is also set to unity as well.
The above imposed parameter constraints can be construed as the
assumption that "Social Support", "Expectances" and "Safety Attitude"
do respectively impose a positive-linear-unity relation on each of the
manifested variables of "Social Norm", "Perceived Consequence" and
"Safety Knowledge". After imposing all the parameter constraints, the
structural model in figure 6.3 was re-drawn in figure 8.2 and was ready
for testing.
( -3)	 (e-2-1	 T 	 1
Social
Suppo
Expectances
ke8r-
Knowhow
Safety
Attitude
Chancel
Intent
Figure 8.2 The Hypothesised Multi-Dimensional Safe Behaviour
Structural Equation Model with parameter constraints imposed
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8.3	 Selection of Model Fit Indexes
After model testing, AMOS generates a number of statistical
outputs including 25 different goodness-of-fit measures. The researcher
will have to choose appropriate fit indexes to support the view that the
model being tested is a good fit model. Regarding the choice of the
suitable indexes for the fitness assessment, Garson (1998) and
Maruyama (1997) have noticed that there are divided opinions among
methodologists and little agreement about a single optimal test or even a
set of optimal tests. Arbuckle (1997) also remarks that model
evaluation is the most difficult and unsettled issue in SEM. Garson
(1998) has warned researchers not to adopt a "shotgun" approach by
adopting all indexes. Such haphazard endeavour will appear that the
researcher has engaged in a "fishing expedition". The warnings of
Garson (1998) and Maruyama (1997) have alerted researchers that there
are no pre-determined sets of indexes ready for selection. The choice of
each index should be justified. As such, a detailed explanation on the
model generation and the justification of the choice of the fit indexes is
discussed in the forthcoming sections.
8.3.1	 The model generation process
The SSI (2000b) has identified three approaches in model
testing. The processes are as follows:
1. The Strictly Confirmatory (SC) Situation -- researcher has
formulated a single model and tests it against the data
collected. The model is either accepted or rejected.
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2. The Alternative Models (AM) situation -- several
alternative or competing models were specified and tested.
One of the models would be selected.
3. The Model Generation (MG) situation -- researcher starts
off with a tentative model. If the model does not fit the
data, the model would be modified and re-tested with the
same data. The process could be repeated until a model is
found which both fits the data statistically and
meaningfully explains the situation to be explored.
According to SSI (2000b), the MG process is the commonest
practice because it is rare for a researcher simply to reject the model in
the SC situation without proposing another model or to start with
alternative models a priori in the AM situation.
The Multi-Dimensional Safe Behaviour Model testing
procedures in this study fall within the MG situation depicted by SSI
(2000b). The Multi-Dimensional Safe Behaviour Model hypothesised
in figure 6.2 is a tentative model and tested using SEM procedures. If
the model is deficient, it would be modified alongside with the changes
suggested by the AMOS modification indexes and re-tested. The
testing procedures would be repeated until a fit model is achieved with
every parameter conveying a meaningful interpretation of the safe
behaviour of workers.
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8.3.2 Assessing the Overall Fit to the Data - In search of a fit and
parsimonious model
The overwhelming number of fit indexes and the absence of
consistent guidance for their adoption have forced researchers into a
dilemma. For the purpose of this study, a step-by-step diagnostic
approach is outlined below to justify the choice of the indexes:
Step 1. Begin with the fundamental question: "Does the model 
fit the data well?" 
The Multi-Dimensional Safe Behaviour Model in figure
8.2 is hypothesised to explain the various cognitive and
environmental factors integrated together for a meaningful
interpretation of workers' safe behaviour. The model will be a
predictive model if the relationships between the model
variables are being accounted for by the data. To test the
predictive ability of the hypothesised model, it is necessary to
revert back to the basic principle of SEM. According to
Rigdon (2001), "A structural equation model implies a
structure of the covariance matrix of the measures (hence an
alternative name for this field, "analysis of covariance
structures"). Once the model's parameters have been estimated,
the resulting model-implied covariance matrix can then be
compared to an empirical or data-based covariance matrix. If
the two matrices are consistent with one another, then the
structural equation model can be considered a plausible
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explanation for relationships between the measures"
(paragraph.4). Perrin (1999) also writes, "In general, the
goodness-of-fit of a model to the data is determined by
comparing the observed covariances with the covariances
predicted by he model. Large discrepancies between the two
sets of covariances are indicative of a poor fitting model"
(paragraph.2). Summing up Rigdon (2001) and Perrin's
(1999) explanations, a model fitting the data can be construed
from the amount of discrepancy between the covariance matrix
predicted by the model being hypothesised and the one
observed from the data. The less the discrepancy the better will
be the model fitness.
Step 2. Examination of the predicted vs. observed covariances 
As stated earlier, this study adopts a MG approach in
developing the fitness of the Multi-Dimensional Safe
Behaviour Model. To examine the degree of discrepancy
possibly existing between the predicted and observed
covariances, model chi-square is the popular fit index to be
selected (SSI, 2000c; Garson, 1998, ; Schumacker & Lomax,
1996). Chi-square conipares the predicted and observed
covaraince matrix, a zero value indicates that there is no
difference between the two representing a perfect fit.
Therefore, the value of the chi-square value should not be
statistically significant. A significant chi-square Value indicates
a lack of satisfactory model fit. If the probability value (p) in
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observing the chi-square difference is smaller than 0.05, it
implies that there exists statistical significant difference
between the predicted and observed covariances and the
hypothesised Multi-Dimensional Safe Behaviour Model is
rejected. (Arbuckle,1997; ACITS, 1999; Garson, 1998). Since
the chi-square and the associated probability is a fit index
commonly employed in detecting discrepancy between the
predicted and observed covariances, it is to be employed for the
purpose of detecting the model fitness of this study.
Step 3. Limitation of the Chi-square Statistic and its 
compensation
The problem of model fit evaluation has not been fully
addressed by the mere adoption of the chi-square statistics and
its associated p-value. The hypothesised Multi-Dimensional
Safe Behaviour Model in figure 8.2 is a tentative model. Model
re-specification by the addition or removal of parameters could
be possible depending on the outcome of the testing. If this is
the case, the sole reliance on the chi-square statistic to
determine model fitness will pose a new problem.
According to SSI (2000d) and Garson (1998), the
chi-square statistic decreases when additional parameters are
added into the model. Such properties may tempt researchers
to add into the model nonsense paths for a non-significant
chi-square value but producing a complex model with lack of
parsimony. Another shortfall of the chi-square statistic is its
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sample size sensitivity. For a large sample size, a tiny
discrepancy between the observed and predicted covariance
matrix may be found significant leading to the rejection of the
model. To nullify the bias resulted from the sample size
dependency of the chi-square, another fit index --
Goodness-of-fit index (GFI) is to be adopted.
The GFI is a measure of the discrepancy between
predicted and observed covariance (Perrin, 1999), varying
between 0 for no fit and 1 for perfect fit (Garson, 1998). It does
not depend explicitly on sample size (SSI, 2000e) and can be
interpreted as the percentage of the observed covariances
explained by the covariances predicted by the model (Joreskog
& Sorbom, 1986) and analogous to the multiple R square in
multiple regression (Stapleton, 1997). By convention, GFI
should be equal to or greater than 0.90 for model acceptance
(Garson, 1998).
Step 4. For a Fit but Parsimonious Model
While exploring the Multi-Dimensional Safe Behaviour
Model fitting the data, the issue of parsimony should not be
overlooked. Stapleton (1997) writes, "One of the goals of
science is parsimony, because as William of Occam argued,
parsimonious solutions are more likely to be true and are
therefore typically more generalisable" (paragraph. 29). Perrin
(1999) also remarks that in general researchers are looking for
the best fit but most parsimonious model. Working from the
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principle of parsimony, fit indexes which look for model
parsimony in order to offset the limitation of the chi-square
should be considered.
There are a number of fit indexes for model parsimony
carrying different implications. Among the indexes, the Root
Mean Square Error of Approximation (RMSEA) — also called
RMS or RMSE is to be selected. RMSEA is chosen because it
is measure of fit and less affected by sample size (Garson,
1998). It is also a test of parsimony taking the number of
paths into account when determining model fit (Behson, Eddy
& Lorenzet, 2000). Garson (1998) recommends the value of
RMSEA should be less than or equal to 0.05 for model
acceptance. In association with RMSEA, PCLOSE is another
fit index selected. According to Garson (1998), PCLOSE is a "p
value" that tests the null hypothesis that RMSEA E no greater
than 0.05. A value of the PCLOSE less than 0.05 would lead to
the rejection of the null hypothesis and conclude that the
computed RMSEA is greater than 0.05 indicating lack of a
close fit.
Another fit index penalising lack of parsimony will be the
Adjusted goodness-of-fit index (AGFI). AGFI is a variant of
GFI but adjusts for number of degrees of freedom in a model
and is a parsimony rewarding measure. For model fit
acceptance, AGFI should be at least 0.90.
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The above four steps have laid the foundation and rationale on
the choice of the fit indexes. Five fit indexes, namely the Chi-square,
GFI, AGFI, RMSEA and the PCLOSE are to be adopted for the
evaluation of model fitness. The cut-off values for the selected indexes
are consolidated in table 8.1.
Model fit index Minimum acceptable value for model
fitness
Chi-square (p) value P> 0.05
Goodness-of-fit index (GFI) GFI>=0.90
Adjusted goodness-of-fit index (AGFI) AGFI >= 0.90
Root Mean Square Error of Approximation (RMSEA) RMSEA <=0.05
PCLOSE PCLOSE >= 0.05
Table 8.1 The four selected model fit indexes and 
the cut-off values for model acceptance
It is well understood that there are still many other fit indexes
each carrying unique strength and weakness (Garson, 1998; Maruyama,
1997). Rather than accounting for the non-adoption of each and every
fit index, it has been the intention here to give academic reasons
justifying the choice of the aforesaid fit indexes that adequately define
an explicit boundary within which- a fit but parsimonious model can be
developed. Perhaps Bacon's (1995) remark on the fit indexes can
nicely conclude this section. Bacon (1995) writes:
"Relying on x 2 alone as an indicator or overall fit is perilous
because of x 2 's dependence on sample size, and because of its
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sensitivity to departures from multivariate normality. x2 will
increase with both sample size and with departures from
normality over and above what would be expected for a given
model misspecification. Sireskog and SOrbom (1981) have
suggested several fit indexes. These include the Goodness-of-fit
index (GF1), the Adjusedt GFI (AGFI), and the
root-mean-square residual (RIVISR)."
(Bacon, 1995, page 34)
8.4 Formulating the Research Hypothesises and Model
Testing
8.4.1 Hypothesis on model fitness
SEM is a process that compares the model-implied covariance
matrix with the empirical or data-based covariance matrix. A significant
chi-square statistic observed between the two sets of covariances is
indicative of a poor fitting model (Rigdon, 2001; Perrin, 1999).
Regarding the research hypothesis, Perrin writes, "The
maximum-likelihood algorithm used to estimate the parameters in the
model minimises a chi-square statistic that compares the observed and
predicted covariances. This same chi-square can be used to test the null
hypothesis that the model fits the data. This hypothesis is stating that the
discrepancy between the observed and predicted covariances is equal to
zero. Therefore, we do not want to reject the null hypothesis"
(paragraph.2). 	 Translating Rigdon (2001) and P,errin's (1999)
explanation on the criteria of model fitness, the testing hypothesis of this
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research is hence stated below:
Hypothesis Hl: "The Hypothesised Multi-Dimensional Safe
Behaviour Model fits the data"
8.4.2 Hypothesis on Relationships between the Model Constructs
Other than exploring the fitness of the hypothesised
Multi-Dimensional Safe Behaviour Model, the interpretation of the
relationships within the model constructs for the explanation of workers'
safe behaviour in improving workplace safety is another major issue to
be addressed.
In the hypothesised Multi-Dimensional Safe Behaviour Model
in figure 8.2, several relationships were postulated between the model
constructs after the associated theoretical backgrounds were considered
in Chapter 6 (see section 6.3.4 of Chapter 6). For each of the proposed
relationships, a hypothesis is formed. There are 6 hypotheses stated
below (H2 — 11;7):
Social Support -3 Expectances 
Hypothesis 112: A high level of social support will produce a
positive effect upon the worker's expectances towards a safe
behaviour.
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Social Support 4 Safety Attitude 
Hypothesis H3: A high level of social support will produce a
positive effect upon the worker's safety attitude.
Expectances 4 Intention to Behave Safely
Hypothesis H4: A high level of expectances towards a safe
behaviour will produce a positive effect upon the worker's
intention to behave safely.
Safety Attitude 4 Intention to Behave Safely
Hypothesis H5: A high level of safety attitude will produce a
positive effect upon the worker's intention to behave safely.
Safety Attitude 4 Chance Locus 
Hypothesis H6: A high level of safety attitude will produce a
diminishing effect upon the worker's chance locus towards
safety.
Chance Locus 4 Intention to Behave Safely
Hypothesis H7: Worker's chance locus towards safety will
produce a diminishing effect upon the worker's intention to
behave safely.
(note: All the hypothesises "I11-H7" work on an observed level of
significance of 0.05 level)
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8.5	 Evaluating the Goodness-of-fit and Model
Re-Specification
8.5.1 Determination of Model Modification Indices
ACITS (1999) points out that it is rare that a model fits well at
first and model modification would be required to improve fitness. To
enable this function, AMOS allows the use of Modification Indices (MI)
to reduce the expected chi-square value for each suggested inclusion of
an additional path. For the Multi-Dimensional Safe Behaviour Model
testing, the MI is to be set to "4" - the AMOS output will propose the
inclusion of additional paths resulting in a reduction of the chi-square
value equal or greater than 4.00. The default value of 4.00 is adopted
because it slightly exceeded that critical value of a chi-square
distribution with one degree of freedom: 3.84 (ACITS, 1999). After
deciding the model identification, fit indexes and the MI value, the
structural Multi-Dimensional Safe Behaviour Model in figure 8.2 was
then tested against the data collected.
8.5.2 The Testing of the Hyp' othesised Multi-Dimensional Safe
Behaviour Model — Assessment of Goodness-of-fit
AMOS generated a comprehensive graphic and text reports on
the model constructs such as variance, regression weight i and model fit
indices. The graphical output showing the result of the hypothesised
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Multi-Dimensional Safe Behaviour Model tested by AMOS is shown in
figure 8.3.
The Multi-Dimensional Safe Behaviour Model
Chi-square =64.108 Degree of Freedom=23 p=.000
GFI=.925 AGFI = .853
RMSEA=.110 PCLOSE=.002
Figure 8.3 Graphical output of the hypothesised
Multi-Dimensional Safe Behaviour Model..
after testing
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Before going into the path coefficients and the variances of the
endogenous variables to interpret workers' safe behaviour within the
context of the hypothesised Multi-Dimensional Safe Behaviour Model,
an initial examination of the model fit indexes displayed at the top of
figure 8.3 lead to the conclusion that the hypothesised
Multi-Dimensional Safe Behaviour Model should be rejected based on
the following reasons:
• The model testing yields a chi-square fit statistic of 64.108
with 23 degrees of freedom. The probability level
(p-value) for observing the said chi-square value is zero (p
<0.05). Since the observed level of significance is less than
the cut-off limit of 0.05, the hypothesised model is to be
rejected (ACITS, 1999 ; Garson, 1998).
• Regarding the other three model fit indexes of GFI, AGFI
and RMSEA, only the GFI is of value (0.925) greater that
the minimum cut-off value of 0.90 for model acceptance.
Both the AGFI and RMSEA are of values falling outside the
model acceptance limit. The value of AGFI after model
testing is of value 0.853 which is below the acceptance
value of 0.90 for model fitness, whereas the RMSEA is
0.110 which is greater that the maximum value of 0.05 for
model fitness. The PCLOSE is of value 0.002. A PCLOSE
value less than 0.05 will lead to the rejection of the null
hypothesis that the computed RMSEA is greater that 0.05
indicating a lack of close fit.
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For easy reference, results of the fit indexes values are
consolidated in table 8.2 below:
313
Model fit index Minimum acceptable
value for model fitness
Output value Modeli
Acceptance (Y/N)
Chi-square (p) value P> 0.05 P=0.000 N
Goodness-of-fit index (GFI) GFI>=0.90 GFI=0.925 Y
Root	 Mean	 Square	 Error	 of
Approximation (RMSEA)
RMSEA <=0.05 RMSEA=0.110 N
PCLOSE PCLOSE >= 0.05 PCLOSE=0.002 N
Adjusted	 goodness-of-fit	 index
(AGFI)
AGFI >= 0.90 AGFI=0.853 N
Table 8.2 Comparison of output Fit indexes with the cut-off values 
8_5.3 Model re-specification for Goodness-of-Fit
8.5.3.1 Theoretical justifications in MI selection
In connection with the testing of the hypothesised
Multi-Dimensional Safe Behaviour Structural Equation Model, AMOS
also generates a number of MIs suggesting the inclusion of additional
paths between different model constructs for fitness improvement. The
section of the suggested MIs are extracted in figure 8.4.
Before making full use of the MIs provided by AMOS in
improving model fitness, ACITS (1999) and Arbuckle (1997) have both
warned that the function of the MI should not be abused. The adoption
of the MI in improving the model fitness should not rest entirely on the
amount of chi-square reduced but should be justified theoretically.
Modification Indices
Covariances: M.I.	 Par Change
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From figure 8.4, the MIs suggest the inclusion of two types of paths --
covariation and the regression paths -- for model fitness improvement.
The suitability of each type will be evaluated.
e6<	 > e8
e5<	 >e9
e5<	 >e8
e5<	 > el0
e3 <	 > e9
e3<	 >e8
e3<	 > el0
e7<	 >e4
el < 	 >e4
el <	 >e5
el < 	 > e3
Variances:
Regression Weights:
4.424	 -0.250
11 -.497	 -0.244
10.253	 0.312
10.072	 -4.952
10.111	 0.182
9.638	 -0.241
9.703	 3.863
6.770	 0.842
5.132	
-1.767
11.178	 4.691
4.679	 -2.394
M.I.	 Par Change
M.I.	 Par Change
Intent < 	
 Consq	 4.080	 -0.171
Consq < 	
 Intent	 4.336	 -0.069
Knowhow < 	
 Efficacy	 4.344	 0.147
Norm < 	 Consq	 4.345	 0.161
Figure 8.4 The suggested Modification Indices 
in improving the model fitness of the Multi-Dimensional 
Safe Behaviour Structural Equation Model
At the lower half of figure 8.4, there are four suggested
regression paths (Consq4 Intent, Intent Consq, Efficacy4Knowhow
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and Consq-)Norm) that will lead to the reduction of the chi-square
value. The inclusion of these additional causal paths is not considered
because the causal relationships between the model constructs have
already been fully addressed in Chapter 6 when the hypothesised
Multi-Dimensional Safe Behaviour Structural Equation Model was
constructed. Including additional causal paths may distort the
theoretical sense of the model in explaining workers' behaviour.
After rejecting the idea of including the proposed causal paths
into the model for fitness improvement, attention is drawn to the eleven
pairs of covariations suggested between the residuals shown in the upper
half of figure 8.3. Before adopting any of the suggested covariance
paths, the warning of not abusing the function of MI by including
unjustified paths needs to be seriously addressed (Arbuckle 1997;
ACITS, 1999; Garson, 1998 & SSI, 20000. Furthermore, the large
number of covariation paths suggested also complicates the selection
process.
Alongside with the above academic constraints, the following
justifications are to be followed as the basis of selection:
• Excluding the covariation paths involving e8 and e9 which 
are residual of latent variables of "Expectances" and "Safety 
Attitudes" 
According to Arbuckle (1997) residual represents not only
random fluctuations in scores due to measurement error but
also a composite of variables on which the endogenous
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variable depends but not being included in the measure. For
the hypothesised Multi-Dimensional Safe Behaviour Model,
the "Expectances" and "Safety Attitudes" are latent
variables whose existence depends on the measurement of
their respective indicators (Expt and Efficacy for
"Expectance"; Risk and Knowhow for "Safety Attitude").
In view of the inferential nature of the latent variables of
"Expectances" and "Safety Attitudes", the covariation of
their residuals (e8 & e9) is not considered.
• Excluding the covariation paths involving el and e2 which 
are residuals of the indicators of the latent variable "Social 
Support" 
The review of various psychological theories in Chapter 5
and the normalisation process of the identified behavioural
variables in Chapter 6 has collected sufficient evidence to
support the argument that "Safety Attitude", "Expectance",
"Chance" and "Intention" are cognitively oriented and
"Social Support" is environmentally oriented. Based on this
environmentally conceptual difference, any suggested
covariations of the residuals of the indicators of "Social
Support" (el & e2) with that of "Safety Attitude",
"Expectance", "Chance" and "Intention" are considered
neither logical nor theoretically justified. 	 ".
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The exclusion of the el, e2, e8 and e9 resulted from the above
arguments have rendered three pairs of covariation paths suggested in
figure 8.4 eligible for selection, they are e5 e10, e3 --->e10 and e4
k-->e7. Among the suggested covariations, there are two pairs of
covariances to be considered (i.e., e5 . --)e10 and e4 E-->e7.) The
adoption of the suggested covariances is documented below with
theoretical reasons:
The covariance of e5 with el0 (e5 
"e5" and "e10" are residuals of the observed variable
"Perceived Consequence" (consq) and "Safe Behaviour
Intention" (intent) respectively. Apart from being the
measurement errors due to the random fluctuation of the
observed variables, the residuals are also the composite of
unidentified variables that both "Perceived Consequence"
(Consq) and "Safe Behaviour Intention" (Intent) may depend
but have not been included n the measurements. There are
numerous unidentified variables: examples are the "effect of the
safety regulations imposed" and the "effect of the mass media".
Based on this argument, it is reasonable to assume that the
"Perceived Consequence" (Consq) and "Intention to Behave
Safely" (Intent) may share common variance and the residuals
"e5" and "e10" covary.
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The covariance of e4 with e7 (e4 <-4 e7)
Following the same argument concerning the covariance of the
residuals submitted above, the covariance of e4 with e7 could
be considered as the existence of a composite of common
variables that "Perceived Efficacy" (Efficacy) and "Safety
Knowledge" (ICnowhow) could depend upon which are not
included in the measurement. Examples of such unidentified
common variables could be the "Effect of safety perception of
the family members" and "Types of safety training received".
Regarding the remaining covariance path (e3 <-4 el 0), its
inclusion is not considered because el0 has already been considered to
covary with e5 with an expected reduction of the chi-square statistic of
10.072 that is higher than that of e3E-4e10 which is 9.703. The
involvement of el0 in another covariance path is hence not considered
for the purpose of parsimony.
8.5.3.2 Model re-specification
After documenting the evaluation process in the MI adoption,
the hypothesised Multi-Dimensional Safe Behaviour Model in figure 8.2
is re-drawn in figure 8.5 with the additional covariance paths (e5
-)e10 and e4	 e7) imposed.
Intent
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Figure 8.5 The re-specified Multi-Dimensional Safety Behaviour Model
(with additional covariance paths (e5 k-4 el 0 and e4 -4e7) imposed)
8.5.4 Model Re-Testing and Goodness-of-Fit Assessment
8.5.4.1 Fitness Re-Assessment
The re-specified Multi-Dimensional Safe Behaviour Model in
figure 8.5 was re-tested by AMOS and the result of the graphical output
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(with standardised regression weights) is shown in figure 8.6.
The graphical output in figure 8.6 has exhibited a re-specified
model with improvement in goodness-of-fit. The interpretation of each
of the fit index in deciding the acceptance of the goodness-of-fit is
stated below:
• The re-specified model testing this time yields a much
reduced chi-square fit statistic of 35.379 with 21 degrees of
freedom due to the imposition of two additional covariance
paths (e5 E--)e10 and e4 E-->e7). The probability level
(p-value) for observing the said chi-square value is less that
0.05 (p =0.026). Since the observed level of significance is
less than the cut-off limit of 0.05, the hypothesised model is
to be rejected (ACITS, 1999 ; Garson, 1998).
• As for the other three model fit indexes of GFI, AGFI and
RMSEA, only the GFI is of value (0.949) greater that the
minimum cut-off value of 0.90 for model acceptance.
The value of AGFI after model testing is of value 0.892
which is below the acceptance value of 0.90 for model
fitness.
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The Re-Specified
Multi-Dimensional Safe Behaviour Model
Chi-square =35.379 Degree of Freedom=21 p=.026
GFI=.949 AGFI = .892
RMSEA=.068 PCLOSE=.209
Figure 8.6 The Graphical Output of the Multi-Dimensional Safe 
Behaviour Model Testing after re-specification
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• The value of RMSEA this time is 0.068 which is greater
that the maximum value of 0.05 for model fitness.
However, the PCLOSE this time gives a value of 0.209
which is greater than 0.05 leading to the non rejection of
the null hypothesis that the computed RMSEA is greater
that 0.05. In another words, the RMSEA is by chance
greater that the cut-off value of 0.05 for fitness acceptance.
The interpretation of the above fit indexes has led to the
conclusion that the re-specified model in figure 8.6 is rejected because it
fails to satisfy the conditions imposed by the chi-square "p" value and
the AGFI cut-off point.
8.5.4.2 Re-consideration of MIs
The testing of the re-specified model in figure 8.6 has also led
to the generation of another set of MIs for adoption in improving model
fitness. The list of MIs suggested by AMOS is shown in figure 8.7
Similar to the arguments submitted in section 8.5.3.1 above, the
inclusion of the additional causal paths (Risk -› apt) in figure 8.7 is
not considered because the causal relationships between the model
constructs have already been fully addressed in Chapter 6 when the
hypothesised Multi-Dimensional Safe Behaviour Model was developed.
Including additional causal paths may twist the theoretical sense of the
model in explaining workers' behaviour.
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> el0
	
4.001
	 > e6	 7.754
	 > e4	 4.984
	 > e3	 5.089
3.562
-2.901
0.793
-2.340
e6 <
e3 <
e2 <
el <
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Modification Indices
Covariances:	 M.I.	 Par Change
Variances:	 M.I.	 Par Change
Regression Weights:	 M.I.	 Par Change
Expt <
	
Risk	 6.545	 -0.117
Figure 8.7 The suggested Modification Indices 
in improving the re-specified model fitness of the of the
Multi-Dimensional Safe Behaviour Model
Apart from the suggested regression path in figure 8.7, there are
also four covariance paths available for consideration in improving
model fitness. Following the sal-lie arguments in section 8.5.3.1, the
covariance paths of e2 e4 and el E--> e3 are excluded from
consideration because el and e2 are residuals belonging to the observed
variables of the externally oriented latent variable of "Social Support".
What remains are covariance paths of e6 	 el0 and e3	 e6.
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The suggested path of e6 e 10 is not considered since el0
has already been involved to covary with e5 before (see section 8.5.3.1)
and the expected reduction in chi-square statistic this time is only 4.001
which is far below the expected reduction of 7.754 when e3 f. e6 is
included. Coupled with the reason of parsimony, only the covariation
path of e3	 -› e6 is included with the following theoretical
justification:
The covariance of e3 with e6 (e3 <-4 e6)
Following the same argument concerning residuals submitted
above, the covariance of e3 with e6 could be considered as the
existence of a composite of common variables that "Safety
Experience" (Expt) and "Perceived Risk" (Risk) could depend
upon but which are not included in the measurement. Examples
of these common variables shared by "Safety Experience" (Expt)
and "Perceived Risk" (Risk) could be "Personal Experience of
Accident" and "Effect of Communication Among Workers".
8.5.4.3 Further Model Re-Testing
Figure 8.8 is a revised Model with the further inclusion of a
covariance path e3 e6 and was re-tested. The graphical output with
fit indexes values after re-testing is shown in figure 8.9
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Figure 8.8 The Re-specified Multi-Dimensional Safety Behaviour 
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The Re-Specified
Multi-Dimensional Safe Behaviour Model
Chi-square =27.307 Degree of Freedom=20 p=.127
GFI=.962 AGFI = .914
RMSEA=.050 PCLOSE=.468
Figure 8.9 The Graphical Output of the Multi-Dimensional Safe 
Behaviour Model testing after further 
re-specification
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In figure 8.9, the standardised regression weights are figures
close to each of the arrow paths. The figures attached to each of the
endogenous variables are the squared multiple-correlation (R 2) i.e.
percentage of variance explained. Outputs of the selected model fit
indexes are also displayed on the top part of figure 8.9.
8.5.5 Evaluation of the Goodness-of-Fit . of the Hypothesised
Multi-Dimensional Safe Behaviour Model
8.5.5.1 Model's Goodness-of-Fit
From the modelfit indexes displayed in figure 8.9, the model
testing yields a chi-square fit statistic of 27.307 with 20 degrees of
freedom. The probability level (p-value) for observing the said
chi-square value is p= 0.127. Since the observed level of significance is
greater than the cut-off limit of 0.05, the hypothesised model fitness is
not to be rejected (ACITS,1999 ; Garson, 1998).
Other than the chi-square value, the other three selected model
fit indexes are of value indicating fitness acceptance (GFI=0.962,
AGFI=0.914 and RMSE=0.50). The PCLOSE of value 0.468 also lead
to the non-rejection of the null hypothesis that the computed RMSEA is
greater that 0.05. The computed fit indexes and the their cut-off values
for the model's goodness-of-fit acceptance are consolidated in table 8.3.
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Model fit index Minimum acceptable
value for model fitness
Output value Model
Acceptance (Yni)
Chi-square (p) value P > 0.05 P=0.127 Y
Goodness-of-fit index (GFI) GFI>=0.90 GFI=0.962 Y
Root	 Mean	 Square	 Error	 of
Approximation (RMSEA)
RMSEA <=0.05 RMSEA=0.05 Y
PCLOSE PCLOSE >= 0.05 PCLOSE=0.468 Y
Adjusted	 goodness-of-fit	 index
(AGFI)
AGFI >= 0.90 AGFI=0.914 Y
Table 8.3 Comparison of the Model Fit Indexes 
Cut-off values in determining "Goodness-of Fit" acceptance
Since all the selected fit indexes do show statistical evidence
supporting model fitness acceptance, the first hypothesis (H1)
concerning the Goodness-of-Fit of the model (see section 8.4.1) is not
rejected.
Hypothesis Hl: "The Hypothesised
Multi-Dimensional Safe Behaviour Model fits the
data"
It is therefore concluded that the hypothesised
Multi-Dimensional Safe Behaviour Model developed in figure 8.9 falls
within the criteria of a fit and parsimonious model in explaining
workers' safe behaviour.
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8.5.5.2 Significance tests of the individual hypothesis
In assessing the overall fitness of the hypothesised
Multi-Dimensional Safe Behaviour Model, the examination of the
selected model fit indexes (for this study, these are the chi-square (p)
value, GFI, AGFI, RMSEA and PCLOSE) with reference to each
respective cut-off value is the first step. However, Perrin (1999) has
argued that apart from the issue of *fitness, hypothesised relationships in
the model should also be critically examined. Following Perrin's advice,
besides the model fit indexes, the significance of the hypothesised
relationship s (H2-H7) and the theoretical justifications are also adopted
for a structural and systematic evaluation.
For the evaluation of the 6 hypotheses stated in section 8.4.2
(H2 — H7), an examination of the AMOS text output in figure 8.10 is
required.	 Figure 8.10 is an extraction of the text output displaying the
unstandardised and standardised regression coefficients. The
unstandardised regression coefficient is a representation of the amount
of changes in the dependent or mediating variable for every unit change
in the independent variable. Alongside the estimated unstandardised
regression coefficients, AMOS also works out the associated Standard
Error (S.E.) and the Critical Ratio" (C.R.) (the estimated unstandardised
regression divided by the S.E.).
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Regression Weights:	 Estimate	 S.E.	 C.R.	 Label
Safety_Attitude <---- Social_Support
	 0.371	 0.029	 12.797
Expectances < 	
 Social_Support	 0.479	 0.046	 10.413
Chance < 	
 Safety_Attitude	
-0.271	 0.077	 -3.509
Norm < 	
 Social_Support	 1.000
Mgt < 	
 Social_Support	 0.308	 0.027	 11.320
Knowhow < 	
 Safety_Attitude	 1.000
Consq < 	
 Expectances	 1.000
Risk < 	
 Safety_Attitude	
-0.790	 0.131	 -6.017
Expt < 	  Expectances
	 0.900	 0.097	 9.326
Efficacy < 	
 Expectances	 0.282	 0.052	 5.407
Intent < 	  Expectances	 1.383	 0.501	 2.760
Intent < 	  Chance	
-0.331	 0.151	 -2.183
Intent < 	  Safety_Attitude	 0.731	 0.591	 1.237
Standardized Regression Weights:	 Estimate
Safety_Attitude <---- Social_Support 	 0.899
Expectances < 	  Social_Support	 0.986
Chance < 	  Safety_Attitude	 -0.301
Norm < 	  Social_Support	 0.893
Mgt < 	  Social_Support	 0.746
Knowhow < 	  Safety_Attitude	 0.906
Consq < 	  Expectances	 0.736
Risk < 	  Safety_Attitude	 -0.493
Expt < 	  Expectances	 0.779
Efficacy < 	  Expectances	 0.456
Intent < 	  Expectances	 '0.578
Intent < 	  Chance	 -0.106
Intent < 	  Safety_Attitude	 0.260
Figure 8.10 Regression and Standardised Regression Weights 
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According to Arbuckle (1997), the C.R. is an observation on
random variables that has an approximate standard normal distribution
and is connected to the null hypothesis testing. A C.R. of value
exceeding 1.96 in magnitude would be called significant at a
significance level of 0.05. For example, the unstandardised
regression coefficient between Social Support and Safety Attitude
(Social Support 4 Safety Attitude) is 0.371. Since the associated C.R. is
of value 12.797 which well exceeds 1.96 in magnitude, it leads to the
conclusion that Social Support does produce a positive effect on Safety
Attitude that is significantly different from zero beyond the 0.05 level.
Other than the unstandardised regression coefficients, AMOS
also works out the standardised regression estimates allowing the
evaluation of the relative contribution of each predictor variable to each
outcome variable (ACITS, 1999, Garson, 1998).
The evaluation of relationships between the Safe Behavioural
Model variables hypothesised in H2--H7 (see section 8.4.2 above) is
hence made with reference to the AMOS output in figure 8.10 and
results are consolidated below:
Social Support 4 Expectances 
Hypothesis 112: A high level of social support will produce a
positive effect upon the worker's expectances towards a safe
behaviour.
Regression Weights = 0.479
	 C.R. = 10.413
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Conclusion: Since the C.R. is greater that 1.96 in magnitude, it is
concluded that the regression weight of Social Support 4
Expectances is significantly greater than zero at the 0.05 level.
The social support can produce a positive effect upon the
worker' s expectances towards a safe behaviour and the hypothesis
H2 is not rejected.
Social Support 4 Safety Attitude 
Hypothesis 113: A high level of social support will produce a
positive effect upon the worker's safety attitude.
Regression Weights = 0.371	 C.R. = 12.797
Conclusion: Since the C.R. is greater that 1.96 in magnitude, it is
concluded that the regression weight of Social Support 4 Safety
Attitude is significantly greater than zero at the 0.05 level. The
social support can produce a positive effect upon the worker' s
Safety Attitude and the hypothesis H3 is not rejected.
Expectances 4 Intention to Behave Safely
Hypothesis H4: A high level of expectances towards a safe
behaviour will produce a positive effect upon the worker's
intention to behave safely.
Regression Weights = 1.383	 C.R. = 2.760
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Conclusion: Since the C.R. is greater that 1.96 in magnitude, it is
concluded that the regression weight of Expectances 4
Intention to Behave Safely is significantly greater than zero at
the 0.05 level. A high level of expectances towards a safe
behaviour can produce a positive effect upon the worker' s
intention to behave safely and the hypothesis H4 is not rejected.
Safety Attitude -› Intention to Behave Safely
Hypothesis 115: A high level of safety attitude will produce a
positive effect upon the worker's intention to behave safely.
Regression Weights = 0.731	 C.R. = 1.237
Conclusion: Since the C.R. is smaller that 1.96 in magnitude, it is
concluded that the regression weight of Safety Attitude 4
Intention to Behave Safely is not significantly greater than zero
at the 0.05 level. A high level of safety attitude can only
produce a positive effect upon the worker's intention to behave
safely by chance and the hypothesis H5 is rejected.
Safety Attitude 4 Chance Locus 
Hypothesis 116: A high level of safety attitude will produce a
diminishing effect upon the worker's chance locus towards
safety.
Regression Weights = -0.217
	
C.R. = -3.509
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Conclusion: Since the C.R. is greater that 1.96 in magnitude, it is
concluded that the regression weight of Safety Attitude 4
Chance Locus is significantly greater than zero in magnitude at
the 0.05 level. A high level of safety attitude can produce a
diminishing (negative) effect upon the worker' s chance locus
towards safety and the hypothesis H6 is not rejected.
Chance Locus 4 Intention to Behave Safely
Hypothesis 117: Worker's Chance Locus towards safety will
produce a diminishing effect upon the worker's intention to
behave safely.
Regression Weights = -0.331	 C.R. = -2.183
Conclusion: Since the C.R. is greater that 1.96 in magnitude, it is
concluded that the regression weight of Chance Locus 4
Intention to Behave Safely is significantly greater than zero in
magnitude at the 0.05 level. The worker's chance locus towards
safety can produce a diminishing (negative) effect upon the
worker' s intention to behave safely and the hypothesis H7 is not
rejected.
For easy reference, the result of the hypotheses evaluation (H2 --
H7) is consolidated in table 8.4 below:
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Hypotheses and
corresponding path
Expected
Sign
Path
Coefficient
Standardised
Regression
C.R.
Hypotheses
Accepted ?
MN)
H2:	 Social	 Support	 4
Expectances
±
0.479* 0.986 10.413 Y
H3:	 Social	 Support4
Safety Attitude
+
0.371* 0.899 12.797 Y
H4:	 Expectances	 4
Intention to Behave Safely
+ 1.383* 0.578 2.760 Y
H5:	 Safety	 Attitude	 4
Intention to Behave Safely
+ 0.731 0„260 1.237 N
H6:	 Safety	 Attitude	 4
Chance Locus
Minus -0.217* -0.301 -3.509 Y
H7:	 Chance	 Locus	 4
Intention to Behave Safely
Minus
-0.331* -0.106 -2.183 Y
* p <0.05
Table 8.4 Consolidated result of hypotheses tests 
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Discussion of Findings
With the acceptances of the Goodness-of-Fit of the
hypothesised Multi-Dimensional Safe Behaviour Model in explaining
the empirical data and the test of the hypothesised relationships among
the model constructs, the research findings are to be discussed. The
discussion will be focused on four areas, namely (a) the predictive
power of the Multi-Dimensional Safe Behaviour Model, (b) the latent
variables and the associated indicators, (c) implication of the
hypothesised relationships and (d) the total effect of the exogenous
variables on the endogenous variable "Intention to behave Safely".
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8.6.1 Predictive Power of the Multi-Dimensional Safe Behaviour
Model
A way to visualise the predictive power is to examine the
percentage of the variance explained, i.e. the Coefficient of
Determination (R2) - the square of the coefficient of correlation (R).
When evaluating the percentage of variance explained, a question on
how much the variance being explained is considered moderate or high
emerges. As a rule of thumb, Krus (2001) proposed that correlation
coefficient (R) between 0.30 and 0.7 is moderate and between 0.70 and
1.00 is high. Extending Krus' s proposal to the Coefficient of
Determination (R2), a moderate value of R2 should range from 0.09
(0.302=0.09) to 0.49 (0.70 2
 = 0.49). Whereas a high value of R2shou1d
range from 0.49 to 1.
The Multi-Dimensional Safe Behaviour Model is intended to
explore the various behavioural variables and their interplay that can
best explain the workers' intention to behave safely. Since workers'
"Intention to behave safely" is the critical variable, concentration is
focused on the percentage of variance of this variable being explained
by the model.
From the model test outpUt (figure 8.11), a high percentage of
72.9% of the variance in the "Intention to Behave Safely" has been
explained. Other than this critical variable, the model also explained
80.9% of the variance of the "Safety Attitude", 97.1% of the variance of
the "Expectances" and 9.1% of the variance of the "Chan6e Locus". In
view of the overall amount of variance explained, the
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Multi-Dimensional Safe Behaviour Model appears to be reasonable --
from a moderate of 9.1% to a high percentage of 97.1%, the model is
considered to be a predictive model in explaining workers' safe
behaviours. For easy reference, the R2 for "Intention to Behave Safely",
"Safety Attitude", "Expectances" and "Chance Locus" are underscored
in figure 8.11.
Squared Multiple Correlations:
Safety Attitude
Estimate
0.809
Chance 0.091
Expectances 0.971
Efficacy 0.208
Intent 0.729
Risk 0.243
Consq 0.542
Expt 0.608
Knowhow 0.821
Mgt 0.556
Norm 0.798
Figure 8.11 The percentage of the explained variances of
various variables 
8.6.2	 The latent variables and the associated indicators
The Multi-Dimensional Safe Behaviour Model consists of three
latent variables each with its own indicators. A systematic evaluation
of the relationships between the variables are to be done by examining
(a) the standardised regressions between the latent variable and its
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indicators and (b) the percentage of variance of the indicator being
explained. Figures 8.10 and 8.11 are to be referred again for the
standardised regressions and percentage of variance explained.
8.6.2.1 The Indicators of Social Support -- Management Commitment
and Social Norm
Observation: The high standardised regressions (0.746 & 0.893)
found between the "Social Support" and its indicators together with the
high percentage of the indicators' variance (55.6% & 79.8%) being
explained have led to the conclusion that "Management Commitment"
and "Social Norm" are the reflection of a strong social support towards
safety (see table 8.5).
Latent
Variable Indicators
Standardised
Regression between
Indicator and the latent
variable
,
Percentage of the
Indicator's variance
being explained
Social
Support
Management Commitment
(Mgt)
0.746 55.6%
Social Norm (Norm) 0.893 79.8%
Table 8.5 (a) The standardised regressions between the latent variable 
"Social Support" and the indicators "Management Commitment" and 
Social Norm" (b) The percentage of the indicators' variance being
explained 
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8.6.2.2 The indicators of Expectances towards safe behaviour -- Safety
Experience, Self-Efficacy and Perceived Consequence
Observation: The high standardised regressions between the
"Expectances" and its indicators together with a moderately high
percentage of the indicators' variance (20.8% to 60.8%) being explained
have led to the conclusion that "Expectances towards safe behaviour" is
reflected from the workers' safety experience, self-efficacy and
perceived consequence towards safety (see table 8.6).
Latent
Variable Indicator
Standardised
Regression between
Indicator and the
latent variable
Percentage of the
Indicatoes variance
-	 -
being explained
Expectances
Safety Experience (Expt) 0.779 60.8%
Self-Efficacy(Efficacy) 0.456 20.8%
Perceived Consequence (Consq) 	 0.736 54.2%
Table 8.6 (a) The standardised regressions between the latent variable 
"Expectance" and the indicators 'Safety Experience", "Self Efficacy" 
and "Perceived Consequence" (b) The percentage of the indicators'
variance being explained 
8.6.2.3 The indicators of SafetY Attitude -- Safety Knowledge and
Perceived Risk
Observation: The relationships between "Safety Attitude" and its
indicators of "Safety Knowledge" and "Perceived Risk" is subtle (see
Figure 8.9 and table 8.7).
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Latent
Variable o	 Indicator,
''	 Standardised
,tv
Regression between
Indicator and the latent
variable
Percentage of the
Indicator's variance
being explainedi
Safety Attitude
Safety Knowledge
(Knowhow)
0.906 82.1%
Perceived Risk (Risk) -0.493 24.3% 
Table 8.7 (a) The standardised regressions between the latent variable 
"Safety Attitude" and the indicators "Safety Knowledge", "Self
Efficacy" and "Perceived Risk" (b) The percentage of the indicators'
variance being explained 
Since a SEM model can be interpreted as a set of simultaneous
linear equations (Hann.eman, 2000), the relationships between "Safety
Attitude" and its indicators of "Safety Knowledge" and "Perceived Risk"
can be translated into the following linear equations:
Equation 1:	 Knowhow = 0.906*Safety Attitude + e7
e7= 2.2
Equation	 Risk	 = -0.493*Safety Attitude +e6
e6= 19.6
AMOS also computes the variance of the exogenous variable
(Social Support) and all the residuals. The values are shown in figure
8.12. From the output, the values of e6 and e7 are 19.6 and 2.2
respectively.
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Variances: Estimate	 S.E.	 C.R.	 Label
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Social_Support	 59.165	 8.677
	 6.819
	
e9	 1.930	 0.932	 2.071
	
e8	 0.402	 0.673	 0.597
	
ell	 7.415	 0.870	 8.520
	
el	 14.970
	 2.744	 5.456
	
e2	 4.480	 0.574	 7.809
	
e7	 2.200
	
6.928	 2.371
	
e3	 7.314	 0.971
	 7.536
	
e5	 11.803	 1.632	 7.230
	
e6	 19.603	 2.354	 8.326
	
el0	 21.693	 3.281	 6.612
	
e4	 4.229	 0.500	 8.465
Figure 8.12 The computed variance of the variable "Social Support" 
and the residuals (el -- e 11) 
Based on the above two equations, the common term "Safety
Attitude" can be eliminated by solving equation 1 & 2 and a third
equation showing that Safety Knowledge (Knowhow) is negatively
related to "Perceived Risk" is deduced. The negative relationship
between Knowhow and Risk is:
Equation 3: Knowhow = -1.84*Risk +33.8
The negative relationship in equation 3 is depicting a scenario
that the better the worker's safety knowledge, the less will be the
perceived risk.	 This negative relationship is not something
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controversial but can be explained. The concept of "Perceived Risk"
has been addressed in Chapter 5. It is a subjective personal judgment, a
probabilistic evaluation of the likelihood of the negative outcome due to
the hazard involved in the subject matter, with a degree of uncertainty,
requiring domain-specific knowledge and subjective personal judgment.
Geller (1996) has reported that if a person has a full knowledge about
the hazard, the way in which the hazard can be controlled and prevented,
then his risk perception will be lowered. In other words, the more the
safety knowledge is being acquired by a person, the more will be the
hazard and the associated risk being evaluated by him objectively and
the less will be the risk perception.
Other than the above negative relationship, the moderately high
standardised regressions between the latent variable -- "Safety Attitude"
with its indicators and the percentage of the indicators' variances being
explained have led to the observation that "Safety Attitude" is reflected
by "Safety Knowledge" and "Perceived Risk". It is also observed that
"Safety Knowledge" is a strong indicator of "safety Attitude" because of
the high percentage of variance (82.1%) being explained (see table 8.7).
8.6.3 Implication of the Hypothesised Relationships -- Antecedents of
Intention to behave safely
8.6.3.1 Social Support - An essential element to improve Safety Attitude
and Expectances
Other than assessing the predictive power of the model, six
relationships between the model constructs were hypothesised (H2 --
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H7). From the result of the hypotheses testing in table 8.4 of page 335,
it is visualised that Social Support does impose a significant positive
effect upon a person's safety attitude and expectances towards safe
behaviour (H2, H3). Such finding supports suggestions in the review
of the psychological theories and models in Chapter 5 that social
conformity plays an essential role in shaping a person's cognition and
perception. Concerning the aspect of management support in
promoting safety in the workplace, Kam (1995) has explicitly pointed
out that a committed and unreserved management support is the
pre-requisite for any successful safety programme. This finding
(non-rejection of H2 & H3) has led to the conclusion that an unfailing
management and peer supports towards safety promotion can arouse the
safety attitude and expectances of an individual.
8.6.3.2 Expectances towards Safe Behaviour- a precursor of "Intention
to Behave Safely"
The significant positive effect of a person's "Expectances
towards Safe Behaviour" produced upon his "Intention to behave safely"
(H4) also tallies with the tenet of the SCT forwarded by Bandura (1977,
1982, 1986, 1994, 1995 & 1997). It leads to the conclusion that a
person will likely have the intention to behave safely if he has a high
expectation of the positive consequence of the safe behaviour, a high
perceived efficacy in carrying out the behaviour and the safety
experience.
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8.6.3.3 Safety Attitude, Chance Locus and the Intention to Behave
Safely -- The Mysterious Triad
The Multi-Dimensional Safe Behaviour Model also
hypothesised causal relationship between "Safety Attitude" with
"Intention to Behave Safely" (H5), a negative relationship between
"Safety Attitude" and "Chance Locus" (H6), and another negative
relationship between "Chance Locus" and "Intention to Behave Safely"
(117). The result of the hypothesis test revealed that "Safety Attitude"
did produce a positive effect upon a worker's "Intention to behave
safely" (path coefficient = 0.731) but the result is not statistically
significant (C.R.=1.237).
When examining the causal path from "Safety Attitude" 4
"Chance Locus" 4 "Intention to Behave Safely" (116, H7), interesting
results are obtained. "Safety Attitude" does generate a diminishing
effect upon "Chance Locus" (path coefficient= -0.217) which in turn
imposes a diminishing effect upon the worker's "Intention to Behave
Safely" (path coefficient= -0.331), and both effects are significant.
The existence of a direct link between a person's attitude and
behaviour has long been an academic debate (Ajzen & Fishbein, 1980).
The non-significant result of the "Safety Attitude 4 Intention to Behave
Safely" (H5) does support the notion. The indirect positive effect of
"Safety Attitude" upon "Intention to Behave Safely" via "Chance
Locus" (H6, H7) also reinforces the tenet that there are numerous other
factors that play a major role in determining the degree of
attitude-behaviour consistency (Sear, Peplau & Taylor, 1991).
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To describe this triadic relationship, a person with high level of
safety attitude may have (but not necessarily) a positive effect on his
intention to behave safely. However, safety attitude will lower his
perception that fate, luck or chance determines the outcome of his
behaviour. With the lowering of such chance perception, the worker
would be likely to behave safely. Thus, a person with a high level of
safety attitude will be likely to have the intention to behave safely, but
the causal effect is indirectly routed through a third cognitive element --
perception of chance, fate or luck.
8.6.4 The total effect of the exogenous variables on the endogenous
variable - "Intention to behave safely"
The Multi-Dimensional Safe Behaviour Model in figure 8.9 has
hypothesised that the exogenous variables of "Safety Attitude",
"Expectance towards Safe Behaviour" and "Chance Locus" did exert a
direct cause-and-effect relationship upon the endogenous variable
"Intention to behave safely". (Hypotheses: H4: Expectances -) Intention
to Behave Safely, H5: Safety Attitude 4 Intention to Behave Safely and
H7: Chance Locus 4 Intention to Behave Safely). The regression
coefficients of the posited relatiohships were subsequently tested and
quantitatively presented in figure 8.10.
Apart from the above direct cause-and-effect relationships
exerted from "Expectance" and "Safe Attitude" upon the endogenous
variable of "Intention to Behave Safely", the variables of "Social
Support" and "Safety Attitude" also impose effects upon the variable of
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"Intention to Behave Safely" indirectly through mediating variables.
There are a total of four such indirect paths and they are spelled out in
the following:
• For the case of the "Social Support", though its effect upon
the "Intention to Behave Safely" had not been postulated, it
also exerts an effect on the variable of "Intention to Behave
Safely" via three paths. The paths are:
1. The effect of "Social Support" on "Intention to Behave
Safely" through the mediating variable of
"Expectance" (Social Support 4 Expectance 4
Intention ) ;
2. The effect of "Social Support" on "Intention to Behave
Safely" through the mediating variable of "Safety
Attitude" (Social Support 4 Safety Attitude 4
Intention ) ; and
3. The effect of "Social Support" on "Intention to Behave
Safely" through the mediating variables of "Safety
Attitude" and "Chance" (Social Support -› Safety
Attitude -4 Chance -)Intention).
• As for the "Safety Attitude", other than producing a direct
cause-and-effect relationship on the "Intention to Behave
Safely", it also generates an effect indirectly through the
mediating variable of "Chance Locus". The path indicating
the effect is:
• Safety Attitude -› Chance Locus -› Intention
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Other than computing the individual effects, the AMOS also
produces the total effect (combined direct and indirect effects, where the
indirect effects represent the sum of all of the effects along the paths
between the two variables that involve intervening variables (Golob,
2001)) of each of the exogenous variables on the endogenous variable --
"Intention to behave safely". Figure 8.13 is a matrix extracted from
the AMOS model testing output showing quantitatively the total effect
from each of the exogenous upon the endogenous variables. For easy
reference, the total effect upon the "Intention to Behave Safely" in
figure 8.13 is emboldened and underscored. From the figures, it is
visualised that "Expectance" has been exerting the strongest influence
on the endogenous variable of "Intention to Behave Safely". The
second strongest variable is "Social Support". "Safety Attitude" is the
third and "Chance" is the forth.
Total	 Effects
Social_Support Safety_Attitude	 Chance Expectance
Safety_Attitude 0.371 0.000 0.000 0.000
Chance -0.100 -0.271 0.000 0.000
Expectance 0.479 0.000 0.000 0.000
Efficacy 0.135 0.000 0.000 0.282
Intent 0.967 0.820 -0.331 1.383
Risk -0.293 -0,790 0.000 0.000
Consq 0.479 0.000 0.000 1.000
Expt 0.431 0.000 0.000 0.900
Knowhow 0.371 1.000 0.000 0.000
Mgt 0.308 0.000 0.000 0.000
Norm 1.000 0.000 0.000 0.000
Figure 8.13 The total effect of the 
exogenous variable on the endogenous variables 
Chapter 8
	 348
The total effect from the AMOS model testing has advanced
quantitative evidences reinforcing the underlying premise of this project
that human behaviour is a Multi-Dimensional construct. It further
underpins the notion that a successful safety programme depends on
how well the human and social factors are being integrated into practical
management programme to create the environment that stimulates the
desired safe behaviour. The evidence indicated by the total effect has
strongly suggested a holistic approach for a balanced, sustained and
effective safety promotional strategy.
8.7	 Contribution to the field of Occupational Safety and
Health
8.7.1 Implication for Management
This research aims at the establishment of a comprehensive
behavioural model by drawing together nine variables ("Management
Commitment", "Social Norm", "Safety Knowledge", "Safety
Experience", "Self Efficacy", "Perceived Consequence", "Perceived
risk", "Chance Locus" and "Intention to Behave Safely") from different
behavioural theories for the construction of a Multi-Dimensional Safe
Behaviour Model.
This behavioural model testing involved a set of seven
hypotheses. Except for the hypothesis postulating the cause-and-effect
relationship between the "Safety Attitude" and "Intention to Behave
Safely" (H5: Safety Attitude -› Intention to Behave Safely), all
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hypotheses were supported. Together with the high percentage of the
explained variance of the endogenous variable — "Intention to Behave
Safely" (72.9% -- see figure 8.11) and the accepted value of the selected
Model Fit Indexes (see table 8.3), the Multi-Dimensional Safe
Behaviour Model of this study fits the sample data well.
The process of the Multi-Dimensional Safe Behaviour Model
construction together with the review of the various psychological
theories in the preceding chapters have provided substantial evidence
prompting safety and health management to make full use of the
theoretical and philosophical concepts while planning their safety and
health programmes.
The total effect of the exogenous variables of "Social
Support" "Safety Attitude", "Expectance" and "Chance" on the
endogenous variable of "Intention to Behave Safely" also signaled to
management the need to interpret complex workers' behaviours in terms
of complex arrangements of environmental events as they relate to the
behaviours of individuals. The hypotheses have focused on more
complex behavioural principles and issues surrounding the application
of behavioural principles in the explanation and prediction of workers'
behaviours in the promotion of occupational safety and health. Results
of the testing have highlighted the interlocking situation of various
behavioural factors of individuals with the social systems. The study has
contributed further to the identification of behaviour-in-environment
relationships that constitute behaviour changing procedures. The
identification of various behavioural factors and their interplays within
the context of the Multi-Dimensional Safe Behaviour Model can assist
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management to formulate effective interventions designed to achieve
effective behavioural repertoires tailored to specific situations. It assists
management to focus on environmental conditions conducive to
desirable behaviour, adopting interventions to train the desired target
behaviour, and implementing procedures to maintain the acquired
behaviour.
In summary, the contribution of this study to safety and health
management is the paradigmatic considerations that should be adopted
for improving safety and health in the workplace. There are two main
streams of paradigmatic considerations:
• Influencing behaviour proactively is the basis of
occupational safety and health 
An effective safety management is a process that begins
with human behaviour rather that the managing of accident
figures (see section 2.2 of Chapter.2). Traditional safety
programmes that are heavily compliance oriented and "top
down" administered frequently fail to recognise the crucial
role that unsafe behaviours are contributing to the
occurrence of injuries (Geller, 1996). Behaviourally
oriented processes represent a proven answer to solve
workplace accident and injury problems. This study has
reinforced the concept that a safety behavioural
programme, when properly implemented, means fewer
employee injuries, fewer disabilities, lower claim costs,
and improved employees' morale.
Chapter 8
	 351
• An integrated approach should be adopted when planning
safe behaviour intervention
The Multi-Dimensional Safe Behaviour Model proposed
here has provided a framework for structuring safety and
health programmes. It underpins the importance of thee
social support, individual' s behavioural expectance and
safety attitude in motivating the safe behavioural intention.
The model has also examined the triadic relationships
between the worker' s safety attitude, chance locus and
intention to behave safely. The non-significant relationship
between the safety attitude and intention to behave safely
(H5: Safety Attitude -› Intention to Behave Safely) has
shown that "A mere sense of safety perception is not
enough to determine a safe behaviour. Such a finding
does inform management that measures by the mere
dependency on "Safety Posters", "Safety Slogans" or
"Safety Pamphlets" in improving the safety perceptions
of workers may not be adequate for a successful safety
behavioural programme. Another contribution of the
proposed model to safety management is the discovery of
the effect of the mediating variable of "Chance Locus"
acting between "Safety Attitude" and "Intention to Behave
Safely" (H6: Safety Attitude -› Chance Locus and H7:
Chance Locus -› Intention to Behave Safely). This
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subtle relationship does add to the knowledge of safety
management that the worker' s safety attitude could
become an effective motivator of safe behaviour intention
when it works toward the reduction of workers'
recognitions that accident at work is a matter of
unavoidable bad luck and makes them accord less weight
to such belief. The effect of the mediating variable of
"Chance Locus" could shed useful insight in designing
safety training and communication by educating workers
that the acceptance of their personal safety responsibilities
and accidents are avoidable through their own efforts.
These are the fundamentals in ensuring their own safety in
the workplaces (Kam, 2000).
8.7.2 Implications for safety and health researchers
This thesis has identified a research direction encompassing a
number of behavioural theories (see Chapter.5) for the field of
workplace safety in the context of the changing workers' behaviour.
This study starts off from an ecological perspective on workers' safe
behavioural intentions and is organised around three major themes: (1)
Emphasising the use of theories as the foundation of the research
premise providing a guide to the identification of critical research
questions in the field of occupational safety. (2) Examining the joint
influence of cognitive and social environmental factors on safe
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behaviour intention that may serve as a protocol for the development
and evaluation of workplace safety programmes. (3) Developing
methodological issues in the design and the construction of a safe
behaviour model forming a sophisticated and coherent precedent for
researchers when similar studies are launched.
Based on the above three major themes, the process of this
study has contributed essential academic implications to occupational
safety and health researchers in the following aspects:
• Building a knowledge base for the future behavioural
studies through the employment of theories to improve
research practice
The Multi-Dimensional Safe Behaviour Model is built
upon the behavioural variables resulting from the analysis
of the psychological models and theories reviewed in
Chapter 5. This iesearch hence carries the theory-driven
feature and bears the belief that the complex issue of
human behavior study can be guided by the proper use of
psychological theories. Schuman and Schwarz (1998)
have pointed out that the functions of theories are threefold.
It helps people in explaining of what is being observed,
enables them to understand why they intervene and links
up people's understanding with the intervention.
Gandelman and Freeman (2002) also substantiate that
when designing a behavioural intervention, theories can
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assist the identification of factors to be focused, defme the
expected outcome of the intervention for evaluation
purposes. Programmes based on tested theories are
scientifically backed. Gandelman and Freeman (2002)
further warn ihat researcher lacking a sound knowledge of
theories fail to think critically about a community when a
behavioural programme is developed.
The process throughout which theories were being
used in the construction and testing of the
Multi-Dimensional Safe Behaviour Model has offered
conceptual guidance to practitioners in their safety research
programmes planning and evaluation. It makes a
contribution in the area of safe behavioural study by
demonstrating how knowledge is accumulated, applied, and
translated into professional practice. It serves as a tool that
enables the appreciation of how a problem pertaining to
behavioural safety is identified and how to plan a means for
altering the situation. Thus, safety and health practitioners
can appreciate not only the application of the scientific
perspective in practice, but also the accumulation of and
integration of knowledge for use in practice. The skill
employed in this study also establishes the need to develop
an intellectual stance urging practitioners to critically
examine what is being manipulated and how it matches
with their own knowledge and experience.
It is through this specialised knowledge base, related
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disciplines such as social sciences, engineering,
management, education, psychology, ergonomic, business,
medicine and architecture are being connected. Through
the design of this knowledge base, a generalised platform is
built that will support safety research as a productive,
distinct discipline. This platform will continue
accumulate ideas and experience from researches and
develop into a knowledge base as a foundation in the
creation of studies and programmes that improve the
human condition, the quality of environments and life.
• Providing a multidimensional questionnaire as a protocol
for research methodology
The questionnaire used in this study is a
multidimensional instrument consisting of nine behavioural
variables filtered from the analysis of various psychological and
behavioural theories. The procedures in which the
questionnaire was constructed, validated and revised did
provide a useful protocol for safety practitioners when similar
research is to be planned. The revised questionnaire in this
study can also be treated as a toolkit that can be conveniently
modified to suit individual need.
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• A multi-level approach for conceptualising future research
Another contribution of this study to safety and health
practitioners is an integrative one. The
Multi-Dimensional Safe Behaviour Model is a result of the
understanding of human behaviour theories in which
behavioural constructs from various psychological theories
such as the HBM, SCT, LOC, TRA and TPB are
incorporated and translated into research •
 practice. The
research has emphasised the link between research skills
and actual practice at three levels: Intrapersonal,
Interpersonal and Community. The focuses of this study
hence encourage researches to explore the origins of and
pathways leading to a safe behaviour from a
multidisciplinary and integrative approach. Through the
review of the psychological theories and model, this
research has imparted safety and health practitioners the
message in diagnosing the relationship between an
individual and the surrounding environment to facilitate a
system-wide planned 'change effort to improve safety in the
workplace. The interface between the individual, his peers,
and the organisation is also explored with an emphasis on
the importance of interplays in between.
Overall, this study has demonstrated the'way in which
knowledge about the process and methods of research is
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acquired and the critical thinking skills in the development
of research studies. It provides safety and health
practitioners an invaluable toolkit in the field of
occupational safety research by offering the following
facilities that can be replicated for future researches in that
it:
1) Introduces the fields of Occupational Safety and the
complexity of human behaviour.
2) Enables the identification determinants of safety
behaviour in communities and individuals.
3) Demonstrate the working knowledge of the major
theories and models of behaviour.
4) Enables the identification of a public safety problems,
investigates the ontology of the problem and examines
actions that have been identified, tested, and
documented in the literature.
5) Understands how theories and models can be integrated
in explaining workers' behaviour that facilitates safe
education and promotion programmes.
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8.8 Limitations of the Research and Areas for Further
Study
This section presents four considered areas of limitation which
apply to this study. They refer to:
(a). The restricted generalisability,
(b). The restricted comprehensiveness of the study,
(c). The restricted applicability of the study, and
(d). The restricted Cultural Generalisation
Notwithstanding these perceived limitations, avenues for
further research are also suggested.
8.8.1	 Restricted generalisability
8.8.1.1 Limitation due to target population and sample size
This research is a one-man research with neither funding nor
manpower support. Its scope was therefore grounded to a focused
sample of working sites and the population under study was confined to
the employees of the construction industry. Due to such restrictions,
the findings cannot be extended beyond construction Settings or the
target group being studied.
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Another constraint of the study that limits its' generalisability is
the sample size. In this research, 150 valid questionnaires (see section
7.6 of Chapter 7) were collected for the testing of the
Multi-Dimensional Safe Behaviour Model. In view of the sample size,
further categorisation of the sample group into different professions
such as bamboo scaffolders, woodworking workers, electricians,
plumbers or plasterers for model testing and comparisons were
impossible. This limitation further restricts the examination of
behaviours of different jobholders.
8.8.1.2 Implication for further research — Generalisability to other
sections of work and populations
To render the result of this study becoming a generalised
principle in explaining workers' safe behaviours and a tool in safety
programme planning and evaluating, it is suggested that similar studies
be lunched in other populations to examine how the Multi-Dimensional
Safe Behaviour Model works. Other industries such as
manufacturing, catering, medical, educational or civil services may be
studied before a general model of safety behaviour can be established.
With the availability of more resOurce backup, it is also suggested to
secure further research opportunities by studying the appropriateness of
the Multi-Dimensional Safe Behaviour Model with different samples
groups drawn from different of jobholders.
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8.8.2	 Restricted comprehensiveness
8.8.2.1 Limitations due to choice of theories and identification of
behavioural variables
In this research, effort has been concentrated on the*
construction of the Multi-Dimensional Safe Behaviour Model by
extracting nine behavioural variables covering the social and cognitive
domains from a focused number of psychological theories. An
exhaustive review of theories in other disciplines such as education,
management or engineering was outside the scope of the present study.
There may be other elements that may contribute to a worker's safe
behaviour which have not been included. Hale and Hale (1971)
had also reviewed a number of safety researches involving variables
such as age, sex, health and physical characteristics, sensory function
and attention, sensori-motor ability, fatigue and fatiguability, alcohol,
intelligence, personality and emotional factors, job satisfaction and
aspects of task. An exhaustive examination of each and everyone is far
beyond the capability of this one-man study. Furthermore, the inclusion
of all factors in the world that may pose influence on behaviour is also
far reaching. It is reiterated that the selected theories for review had
been considered to have a wider coverage on the aspects of human
behaviours and to have substantial implications on safety and health
promotion strategies (Amaro, 1994; Brown, 1999; CDC, 1996;
Denison, 1996; Estrada, 1994; Fisher & Fisher, 2001; Getty & Evers,
1997; Glanz & Rimer, 1995; Gonzalez, 1994; Gonzalez, 1997; Himberg,
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1996; King, 1999; NIH, 1993 & Wilkerson, 1996). (see Chapter 5
section 5.1). Based on the selected theories, the Multi-Dimensional Safe
Behaviour Model is nevertheless believed to represent the commonest
premises on which studies and programmes on behaviours are founded.
8.8.2.2 Implications for further research — Improvement of
interoperability
With adequate resources for investigation into the premises of
theories of other disciplines the implication and interoperability of the
model highlighting more critical areas for safety and health
improvements maybe furthered. Another suggestion for future
research is to identify more behavioural variables at a more in-depth
conceptual level. Qualitative interviews with workers about the factors
that they perceived that may motivate their safe behaviours is also
suggested. Such a measure could bear several advantages. First, this
would allow individuals to ponder deeply into the actual environmental
factors that are specific and unique to their lives, especially for those
populations who may have different working exposures (for example:
the police force or the military). Second, individuals could describe
the relationships between their feelings and behaviours. Such
relationship would throw more light upon the determination of safe
behavioural factors. If such variables are to be included into the model,
interesting results may emerge.
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8.8.3	 Restricted applicability
8.8.3.1 Limited to the interpretation of hypothesised causalities
Stoelting (2001) has pointed out that the directions of arrows in
a structural equation model represent only the researcher's hypotheses
of causality within a system. According to Stoelting's explanation, all
the arrow paths within the Multi-Dimensional Safe Behaviour Model are
hypothesised causal effects posed upon the endogenous variable of
"Intention to Behave Safely" based on the review of psychological
theories. Coupled with the model fit indexes and the results of the
hypotheses testing (H1 to H7) this Multi-Dimensional Safe Behaviour
Model has demonstrated the advantages of adopting a multi-variate
approach in studying worker's safe behaviours.
The design of this study aimed at the interpretation of the
general pattern of interplays between the cognitive and environmental
factors leading to the formulation of a safe behaviour intention. The
Multi-Dimensional Safe Behaviour Model is a cognitive schema
depicting a man-in-environment scenario on how the safe behaviour
intention is related to other cognitive and social factors. The schema
can hence be applied to the formulation of change strategies in the
creation of a safer and healthier workplace making full use of the
inter-relationships exhibited from within the context of the model. The
study is an ex-post-facto study and not designed for the 'exploration of
the possible changes overtime in the internal cognitive pattern of the
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workers toward safe behaviours after being subjected to some health and
safety programmes such as before and after the participation of the
mandatory "Green Card" safety training courses or the launching of a
safety campaign. The ex-post-facto nature of this study has limited
the application of the Multi-Dimensional Safe Behaviour Model in
detecting the possible changes of the workers' internal cognitive patterns
towards safe behaviours before and after participating in safety
programmes or campaigns. Such detection could be useful in
evaluating the effectiveness of the programmes for modification.
8.8.3.2 Implication for further research — Generalisation of the
applicability of the Multi-Dimensional Safe Behaviour Model
To improve the safety in the workplaces and to arouse the
safety awareness of the public at large, the Hong Kong SAR
Government is introducing new safety campaigns into the community
from time to time. Examples are the Chemical-Safety Campaigns,
Hearing-Protection Campaigns, Construction-Safety Blitzes and the
Fire-Safety Campaigns. Parallel to the safety movements launched by
the Government, private sectors also schedule their own safety
promotional exercises as a means' to comply with the safety legislation.
To wneralise the application of the Multi-Dimensional Safe Behaviour
Model as a tool in examining the effectiveness of the campaigns or
programmes in motivating workers toward the adoption of the desired
safe behaviour, further experimental researches using the said model as
the detecting mechanism to register the possible cognitive changes
Chapter 8
	 364 •
induced by the interventions -- safety campaigns or programmes -- is
suggested.
8.8.4 Restricted cultural generalisation
8.8.4.1 Limitations due to cultural differences
The concept of "Culture" had been addressed in section 2.4.1
of Chapter 2 when the term of "Safety Culture" was examined. It is
the amalgamation of the shared values and beliefs of an organisation or
group that results in attitudes which are the way people feel and act
towards others (Merritt & Helmreich, 1996). Muller, Brauner, Grote &
Kunzler (1998) also advance the concept that culture is generally
understood to mean the assumptions and beliefs that are rooted in a
social system, it is reflected in a system of values and norms, as well as
intangible characteristics that mould the behaviour of the individual
ShamRao (1999) also cited that culture is the collective behaviour of a
community of individuals.
Culture is not stagnant, it varies from place to place,
organisation to organisation. Coiera (1999) points out that in a
community, there are barriers that new ideas must cross before being
accepted. Among the barriers that prohibit the spread of new ideas, the
culture of the organisation or the societies is the most significant,
because it is within cultures that people decide what is valuable and
what is not. Using the field of medicine as an example, Coiera noticed
that if a new technology is seen to threaten the doctors' role or to
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diminish their importance, then it is likely to be resisted. If their peers
scorn the use of a particular technology, or favour another, then they are
more likely to follow suit. People's culture shapes the technologies they
build and the technologies that they adopt. Culture shapes human life
but is reciprocally shaped by peoples. When the culture of a place is
being studied one should not overlook the effect of cultural difference
within the cultural context under study. From the above arguments on
cultural aspects, it is visualised that the cultural elements generally
include behaviour patterns, attitudes, shared values, norms, beliefs and
general acceptance and are subjected to changes ethnically and
geographically.
An examination of the model constructs of the
Multi-Dimensional Safe Behaviour Model reveals that they tally with
the cultural elements spelled out by Merritt & Helmreich (1996), Muller,
Brauner, Grote & Kunzler (1998) and ShamRao (1999). As the target
population selected for the testing of the Multi-Dimensional Safe
Behaviour Model was confined to the local Chinese speaking
construction workers, the model could be a useful tool in explaining
workers' safe behaviour within the context of a Chinese culture in Hong
Kong. Since culture varies ethnically and geographically and bears a
reciprocally causal relationship with the people, the generalisability of
the Multi-Dimensional Safe Behaviour Model can be tested with other
cultural groups such as non-chinese speaking workers or workplaces in
the Guangdong Provinces of China.
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8.8.4.2 Implication for further research — Ethnical and geographic
generalisation of the Multi-Dimensional Safe Behaviour
Model
With the return of the sovereignty on 1 July, 1997, the Hong
Kong SAR Government has revised her immigration policy allowing
more mainland people to stay permanently in Hong Kong and the quota
is 150 permanent residents per day. The continual influx of new
immigrants from different parts of China has hence brought about a
gradual cultural change to the working sectors in Hong Kong. Other
than the influence from the mainland, imported labourers from other
Asian countries such as India, Pakistan, Thailand, Indonesia, Philippines
have turned Hong Kong into a multinational city. This multi-cultural
feature of Hong Kong has suggested further research opportunities to
test the applicability of the Multi-Dimensional Safe Behaviour Model in
different minority and ethnic groups to generalise its predictive
capability for the protection of workers from different nations.
Other than the issue of the mainland immigrants, the "Open
Door Policy" of China also suggests firther research avenues for the
Multi-Dimensional Safe Behaviour Model. This "Open Policy" since
the late 1970's has become an integral part of China's economic
development strategy. It has attracted considerable interest in
developed countries especially the Hong Kong industrialists to migrate
their industrial bases Northward. The Guangdong Province is one of
the regions attracting thousands of the Hong Kong manufacturing
industries. In the last twenty years, the southern part of the Guangdong
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Provinces has been developed from farmlands into the world's greatest
manufacturing region employing 37 millions of workers from all parts
of China (China Population Information and Research Center, 1999).
While enjoying the profits from the growth of the economic tie between
Hong Kong and her motherland, it is also the moral obligation of the
Hong Kong industrialists to fully address the safety and health of their
country-fellows. Hence, it is suggested that the Multi-Dimensional
Safe Behaviour Model could be tsted in the factories located in the
Guangdong Provinces to generalise its applicability geographically.
8.9	 The Way Ahead
The Multi-Dimensional Safe Behaviour Model displays a
schematic cognitive pattern in explaining the safe behavioural intention
of the sample group. The results of the hypotheses testing have carried
unique implications for management in planning the safety programmes
to protect the employees from accidents. Chapter 9 will sum up the
practical strategies in the search of safety excellence during the
development of the Multi-Dimensional Safe Behaviour Model that
could enhance the professionalism of safety practitioners.
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Chapter 9 
Conclusion
Chapter Summary
The result of the Multi-Dimensional Safe Behaviour Model
testing has displayed a schematic cognitive pattern in explaining the safe
behavioural intention of the sample group. The hypotheses testings have
also brought about practical implications for management in planning
safety programmes to protect employees from accidents. The testing of
the safe behavioural model is underpinned by a holistic philosophy of
workers' safety and supports the idea that an effective safety promotion
programme must be backed with theories. To motivate workers' safe
behaviour, the result of this hypotheses testing has inspired the formation
of a multi-level intervention approach aimed at promoting "Social
Support", enhancing the "Safety "Attitude" of workers, assisting them
to improve their "Self efficacy" in maintaining a safe behaviour and
reinforcing the likelihood of positive "Expectance". The
Multi-Dimensional Safe Behaviour Model has suggested a
comprehensive approach to safe behavioural programmes including
strategies that serve all levels of the-population-at-large encompassing the
individual, family and community. The result of this study also alerts
safety professionals of the necessity to continue looking for new
knowledge and opportunities in safety promotion to protect the lives of
their fellow workers and colleagues.
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9.1 The Multi-Dimensional Safe Behaviour Model - a Reminder
of a Theoretical Multilevel Approach to Safety Excellence - a
Re-Visit of the Research Objective
The objective of this study is to explore a Multi-Dimensional
Safe Behaviour Model in explaining Construction Workers' Safe
Behaviour and to examine its implication for management when safe
behaviours are to be installed. Since human behaviour is a
multidimensional construct, its understanding thus requires a multiple
theories approach, and it is this tenet that shapes the direction of this
thesis. The title of this study is hence: "The Exploration of a
Multi-Dimensional Safe Behaviour Model for construction workers
in Hong Kong — a Structural Equation Modelling Approach."
The result of the Multi-Dimensional Safe Behaviour Model
testing has displayed a schematic cognitive pattern in explaining the safe
behavioural intention of the sample group. The hypotheses testing has
also brought about practical implications for management in planning the
safety programmes to protect the employees from accidents.
Concerning the strategic approach to safety excellence, Hansen
(2000) reminds safety practitioners that "Peak performance is the result
of multiple strategies designed and applied across a broad spectrum of
issues and risk factors within an organisation. Safety excellence is the
outcome of a strategy continuum -- one that addresses a company's
regulatory, technical, engineering, organisational, behavioural,
managerial and culture loss sources" (p. 27). Among the strategic
approaches in the pursuit of safety excellence, Hansen considers that the
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first step is to probe into the question of why people behave dangerously.
The multi strategic concept and behaviourally focused stance of
Hansen has allies. Geller (2000) considers that there is no single root
cause of an incident or injury. Although at-risk behaviour contributes to
95 percent or more of most injuries, environmental, behavioral, and
personal factors are also responsible for an accident. These factors are
interactive, dynamic, and reciprocal. Changes in any one may lead to the
subsequent adjustment of the others. Hansen (2000) and Geller (2000)
have put forth sufficient arguments to support the notion that behaviour
and safety are inextricably connected, the complex association between
multiple features of an environment and workers' safety has to be
determined if safety excellence is to be achieved.
Congruent with the Hansen (2000) and Geller' s (2000)
arguments, the Multi-Dimensional Safe Behaviour Model is the
integration and overlapping of the functionalities of different model
constructs. One value of the model is that it prompts a holistic philosophy
of workers' safety. This model also supports the idea that an effective
safety promotion programme must be backed with theories. Theory
explains human behavior and suggests ways to achieve behavioral change.
A good theory can be widely applied across a wide range of populations
and settings. A carefully selected theory can help predict what
consequences various programmes and interventions are likely to have.
Safety programmes founded on sound theoretical premises can be cost
effective, time saving and accurate in predicting workers' behaviours. It
also prompts management to go beyond programme design into an arena
of safety excellence comprising physical, social, and intellectual
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considerations. Gonzalez (1994) supports the notion that:
"Theory-driven, targeted research can help answer a variety of
questions. Comprehensive efforts must be defined as more than
a conglomerate of different activities. Program activities in a
comprehensive effort must be carefully planned to complement
each other and to provide the appropriate level of emphasis to
specific populations. Empirically tested theory provides a
framework for cost-effective program design and evaluation.
Such theory-based efforts would not only enhance program
outcomes but also advance the knowledge base for further
program development"
(Gonzalez, 1994, paragraph.42).
The ability of the Multi-Dimensional Safe Behaviour Model in
making predictions and explaining processes can also assist safety
professionals and management in the programme evaluation phase. The
identification of the important factors in the model and the results of the
hypotheses tests can indicate the components that need to be addressed in
order to understand whether or not the hypothesised change did in fact
take place as planned.
The examination of the various psychological theories and the
result of the Multi-Dimensional Safe Behaviour Model in the previous
chapters have prompted the focus on both the person and the environment.
It provides a valuable framework in understanding the complex
association between individuals and their surroundings. For the present
study, the ecological principle of man-in-environment has identified
several "leverage points," or factors that can exert an influential impact on
a behavioural outcome. Such identifications can be used to direct the
investment of efforts for a desired safe behaviour when examining
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individuals' responses to questions about how their jobs affect their safety
at work.
From the above arguments, it is concluded that the research
objectives stated earlier in Chapter 1 (see section 1.5.1 of Chapter 1: Main
themes) have been attained and the Multi-Dimensional Safe Behaviour
Model is a key to the search for safety excellence in the protection of
people at work.
9.2	 Translating the Model and Hypotheses Testing
Results into Safe Behavioural Initiatives
Echoes with Geller's (2000) concept that workers' behaviours
account for 95 percent of all workplace accidents, Cooper (1999) holds
the theory that individual at-risk behaviours are directly controlled by the
individual, so targeting at the elimination of individual at-risk behaviour
will be the ultimate gateway to safety excellence. The behavioural
approach put forth by Cooper and Geller has been reflected in the
construction of the Multi-Dimensional Safe Behaviour Model. A
secondary goal of this study is to explore strategies that would further
employers' and employees' cohesiOn in the joint working out of the best
practices in accident prevention. This goal has been addressed through
the testing of the hypotheses (H1- H7) proposed in section 8.4.2 of
Chapter 8.
The results of the hypotheses tests reinforce the belief that efforts
to reduce accidents are worker oriented. Every individual forms the basic
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unit of a community, it is only through the successful motivation of each
and every individual's safe behaviour, safe performance of an
organisation will be upheld and workers' protections guaranteed. This
study also establishes the stance that the examination of the interplay
between workers and their surroundings may generate other business
bonuses including co-operation, involvement and communications
between management and the workforce. The bonuses may further the
profitability of the organisation that contributes back to the safety and
betterment of the employees.
The Multi-Dimensional Safe Behaviour Model developed in
Chapter 6 and tested in Chapter 8 has undergone complex theoretical
procedures in which behavioural variables are identified from the review
of various psychological theories, rationales in grouping the observed
variables into abstracted latent variables explored 12 and possible
relationships between variables are posited and tested. Since each step in
the model construction is theoretically founded, it does carry implications
for management when planning the improvement of safety in the
workplace.
Inspired by results of the testing of the Multi-Dimensional Safe
Behaviour Model and the associated hypotheses, a series of "Safe
Behavioural Initiatives" for safety 'excellence are implied. The implied
initiatives for management planning alongside with the model testing
results are consolidated in table 9.1 below:
12 In chapter 6, the latent variable of "Social Support" composes of observed variables of "Management
Commitment" and "Social Norm". "Expectance" contains the observed variable of "Safety Experience",
"Self-Efficacy" and "Perceived Consequence". "Safety Attitude" contains "Perceived Risk" and
"Safety Knowledge".
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Hypothesis Testing Implied Safe Behavioural Initiatives
H2:	 Social	 Support	 4
Expectances
H3: Social Support--> Safety
Attitude
An	 individual's	 safety	 attitude	 and	 expectances	 on
self-efficacy, possible consequence of the safe behavoiur
adopted and safety experience can be promoted by reinforcing
the management commitment to workplace safety and
workers' support (A total commitment).
H4: Expectances --> Intention
to Behave Safely
A worker will be more likely to adopt a safe behaviour at work
if he has a high level of safety experience, self-efficacous and
the expectance of the positive consequence of the behaviour.
115:	 Safety
	 Attitude	 4
Intention to Behave Safely
116: Safety Attitude 4 Chance
Locus
H7:	 Chance	 Locus	 4
Intention to Behave Safely
The non-significant regression between "Safety Attitude" and
"Intention to Behave Safely" (115) has prompted an important
message to management that a mere dependency on safety
posters,
	 "Safety	 Posters",	 "Safety	 Slogan "	 or	 Safety
Pamphlets" in improving the safety perceptions of workers
may not be adequate. H6 and H7 has shown that a worker
with adeqate safety knowledge and risk perception will
.disapprove of the concept that accident is a matter of luck and
unavoidable. He or she accepts that his or her safety rests
entirely on himself/herself. 	 Such belief will increase the
likelihood in adopting a safe behaviour at work.
Hi: 	 "The	 Hypothesised
Multi-Dimensional 	 safe
Behaviour	 Model	 fits	 the
data"
The likelihood of adopting a safe behaviour depends on a
combination of motivating factors from the social and
cognitive domains. The result of this hypothesis test can be
treated as the summation of the results of the hypotheses tests
of H2 to H7.	 It give an inspiration to the formation of a
multi-level intervention level in promotion "Social Support",
enhancing the "Safety "Attitude" of workers, assisting them to
improve theii- "Self efficacy" in maintaining a safe behaviour
and	 reinforce the likelihood positive "Expectance" when
workers' safe behaviour is expected.
Table 9.1 The hypotheses and the associated safe behavioural initiatives 
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9.3	 Conclusion: The Appeal of the Multi-Dimensional
• Safe Behaviour Model
From the literature review and the testing of the
Multi-Dimensional Safety Behaviour Model, one should envisage hat
safety promotion involves complex, multidimensional activities focused
not only on the individual, but also on the community as well.
Approaches to accident prevention and safe •• behaviour modification
should be comprehensive, encompassing levels of intra-personal,
inter-personal and community in their formulation. Prevention strategies
are more likely to be adopted by management who participate in
influencing and developing such strategies.
This study has highlighted the notion that safe behaviour is not
solely the study of the individual. It is a comprehensive consideration of
the state of physical, mental, and social interaction. Central to the
maintenance or improvement of safety in the workplace, individuals and
communities are targets of preventive activities that focus on reduction of
risks or threats to lives. The Multi-Dimensional Safe Behaviour Model
has applied a comprehensive approach to safe behavioural programmes
including strategies that serve all levels of the population-at-large
encompassing individual, family and community.
The results of this study also alert safety professionals to the
necessity to continue looking for new knowledge and opportunities in
safety promotion to protect the lives of their fellow workers and
colleagues. They should look up to their professions as a life-saving
sacred mission and never succumb to any failure or setback. Preventive
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strategies are complex and the results may not be seen immediately.
Nevertheless, the ensuing benefits make the effort and the wait
worthwhile.
Finally, it is the intention of this study to contribute the best of its
effort in safety promotion and to invite the stimulation of more brilliant
ideas and studies aiming to safe guard the lives of workers everywhere.
This study is concluded by Huxley's statement:
"The known is finite, the unknown infinite;
intellectually we stand upon an islet in the midst of an
illimitable ocean of inexplicability. Our business ... is to
reclaim a little more land."
T.H. Huxley (Dane, 1990, p.61)
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Appendix I: The English Version of the Questionnaire
Questionnaire on Workers' Safety Perception
Dear Fellow Workers:
In order to promote safety and Health in the workplace, this
questionnaire serves the purpose of knowing the state of safety at work.
To help with this task, we would like you to complete the following
questionnaire. Your collaboration can help to improve safety and
reduce accidents. The questionnaire is anonymous and confidential.
Thank you in advance for your participation.
Explanatory Notes in filling this questionnaire
In the questionnaire, there are items asking your perceptions
concerning the safety of your place of work. Please select the
appropriate box that best describes your perception and feeling in
respect of that particular item. Please also note that:
• There is no absolute right or wrong answer
• Do not spend too much time on each items
• Answer every item
• Try to complete the questionnaire by your own and do not consult
with your peers about your perception.
Thank you very much for your co-operation.
KAM Chi-kit
University of Hull
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Part I. Personal Description
1. Sex:	 0 1. Male CI 2. Female
2. Write your age in numbers: 	 ___ years.
3 . Level of Education that you have completed:
O 1. None or only able to read and write
O 2. Primary school
CI 3. Secondary school
CI 4. Professional training ("A level")
CI 5. Bachelor or University degree
4. Your working Experience 	 years
Part II. Job Description
1.What is your job? Please give details in the following space:
2. What are the hazards that could be encountered in your job? (Please select the appropriate box.
You can sdect more than one box)
1. Trapped in or between objects n
3. Slip, trip or fall on same level El
5. Striking against fixed or stationary
object
n
7. Stepping on object TI
9. Contact with electricity or electric
discharge
El
11. Struck by falling object El
13. Contact with moving machinery or
object being machined
El
15. Exposure to fire n
17. Injured by hand tool El
19. Asphyxiation El
21. Injured by animal El
23. Others El
2. Injured whilst lifting or carrying El
4. Fall of person from height I-1
6. Strilcing against or struck by
moving object
TI
8. Exposure to or contact with
harmful substance
El
10. Trapped by collapsing or
overturning object
El
12. Struck by moving vehicle TI
14. Drowning 1-1
16. Exposure to explosion
18. Injured by fall of ground El
20. Contact with hot surface or
substance
Fl
22. Injured in workplace violence El
7
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Part DI.	 Management Safety Commitment Agree Disagree
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1 Management acts decisively when a safety concern is raised. 10 20 30 40 50 60
2 Management acts only after accidents have occurred. 10 20 30 40 50 60
3 Corrective action is always taken when management is told about
unsafe practices.
10 20 30 40 50 60
4 In my workplace management acts quickly to cont .& safety
problems.
10 20 30 40 50 60
5 In my workplace management turn a blind eye to safety issues. 10 20 30 40 50 60
6 In my workplace managers show interest in my safety. 10 20 30 40 50 60
7 Managers express concern if safety procedures are not adhered to
by someone.
10 20 30 40 50 60
8 Management has encouraged open communication about safety and
health throughout the workplace.
10 20 30 40 50 60
9 Manager encouraged me to provide inputs and suggestions for the
purpose of improving the safety and health in my work area.
10 20 30 40 50 60
Part IV. Social Norm Agree Disagree
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10 If I work dangerously, my colleagues do not say anything. 10 20 30 40 50 60
11 My colleagues try to be well informed about the safety rules that they
should fulfil.
10 20 30 40 50 60
12 When I work in a safe way, I receive positive comments from my
colleagues.
10 20 30 40 50 60
13 Safety is a priority for my colleagues. 10 20 30 40 50 60
14 My colleagues keep the workplace clean an orderly. 10 20 30 40 50 60
15 If somebody does not fulfil a safety rule my colleagues would worry
and bring it to their attention.
10 20 30 40 50 60
16 My colleagues strive to fulfil the safety rules. 10 20 30 40 50 60
17 My colleagues help me to work in a safe way. 10 20 30 40 50 60
18 My superior strives to do his/her work in a safe way. 10 20 30 40 50 60
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19 When I work in a safe way, my superior asks me to work faster. 10 20 30 40 50 60
20 My superior strives to show his/her subordinates the safe methods of
work.
10 20 30 40 50 60
21 If somebody does not follow a safety rule, my superior will rebuke
him
10 20 30 40 50 60
22 My superior supports the fulfilment of safety rules. 10 20 30 40 50 60
Part V. Chance Agree Disagree
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23 No matter what I do, if I am going to have an accident, I will get an
accident
10 20 30 40 50 60
24 Most things that affect my safety at work happen to me by accident. 10 20 30 40 50 60
25 Luck plays a big part in determining how soon I will have an accident 10 20 30 40 50 60
26 My personal safety is largely a matter of good fortune. 10 20 30 40 50 60
27 No matter what I do, I'm likely to have an accident 10 20 30 40 50 60
28 When I become injured while at work, its a matter of fate. 10 20 30 40 50 60
Part VI. Efficacy in Ensuring Safety at Work Agree Disagree
n .0 n .0 e) '0
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29 I can always manage to solve safety problems if I try hard enough. 10 20 30 40 50 60
30 If someone opposes my safe behaviour, I can find the means and
ways to do what I want.
10 20 30 40 50 60
31 It is easy for me to stick to my aims and accomplish my safety
goals.
1 0 20 30 40 50 60
32 I am confident that I could deal efficiently with dangerous events in
a safe manner.	 .
1 0 20 30 40 50 60
33 Thanks to my resourcefulness, I know how to handle unforeseen
dangerous situations safely.
10 20 30 40 50 60
34 I can solve most safety problems if I invest the necessary effort 10 20 30 40 50 60
35 I can remain calm when facing difficulties because I can rely on my
coping abilities in maintaining the safe behaviour.
1 0 20 30 40 50 60
36 When I am confronted with a safety problem, I can usually find
several safety solutions.
1 0 20 30 40 50 60
37 If I am in trouble, I can usually think of a safe solution. 10 20 30 40 50 60
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38 I can usually handle whatever comes my way. 10 20 30 40 _ 50 60
Part VD. Worker' s Safety Knowledge Agree Disagree
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39 I understand the safety rules for my job. 10 20 30 40 50 60
40 I am clear about what my responsibilities are for health and safety. 10 20 30 40 50 60
41 Safety information regarding the hazard and safety measures of my
work	 is	 always	 brought	 to	 my	 attention	 by	 my	 line
manager/supervisor.
10 20 30 40 50 60
42 I am provided with adequate operating procedures, which include
safety hazard information for each piece equipment that I operate.
10 20 30 40 50 60
43 My training covers all necessary topics, 	 operations,	 and hazard
identified for my job.
10 20 30 40 50 60
44 I am confident that each piece of equipment that I use is adequately
maintained and is safe to operate.
10 20 30 40 50 60
45 I am fully aware of the severity of an accident resulted from my job. 10 20 30 40 50 60
46 I have the full knowledge of how to eliminate all the risk arising out
from my job.
10 20 30 40 50 60
Part VIII. Perceived Risk ?g
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47 Judging from the nature of your job, what real risk do you have of
suffering an accident?
10 20 30 40 50 60
48 Considering your experience in the job, what real risk do you have of
suffering an accident?
10 20 30 40 50 60
49 Considering	 your	 work	 habits,	 to	 what	 degree	 do	 you	 feel
sufficiently protected against a possible accident?
10 20 3-0 40 50 60
50 In truth, what is the possibility of you having an accident at work? 10 20 30 40 50 60
51 How severe would be the injury if you had ariaccident at work? 10 20 30 40 50 60
52 How worried are you that your life might be damaged by an
accident?
10 20 30 40 50 60
53 How much do you fear of having an accident? 10 20 30 40 50 60
54 How sever will be the impact on your family if you had an accident? 10 20 30 40 50 60
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part IX. Perceived Consequence ?g
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55 Will you receive praise for working safely? 10 20 30 40 50 60
56 Will your colleagues be encouraged to raise safety concerns? 10 20 30 40 50 60
57 Will you strongly encouraged to report unsafe conditions? 10 20 30 40 50 60
58 Will	 your	 company	 set	 you	 incentives,	 give	 you	 prizes	 or
complemented you for working safely?
10 20 30 40 50 60
59 If you use the Personal Protective Equipment, will your fellow
workers laugh at you?
10 20 30 40 50 60
60 If you work with a safe behavior, will your fellow workeis dislike
you?
10 20 30 40 50 60
61 If you follow the safety rules, will you get an injury? 10 20 30 40 50 60
62 If you earn less because of working safely, will you get support from
your family?
10 20 30 40 50 60
63 If you do not follow the safety rule, will you be penalised by
management?
10 20 30 40 50 60
Part X. Worker's Safety Experience ?ei
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64 I have engaged in identifying hazards in my wodcplace. 10 20 30 40 50 60
65 I have engaged in inspecting my work area to identify safety and
health issues.
10 20 30 40 50 60
66 I have involved in infonning management of important safety issues. 10 20 30 40 50 60
67 I am involved with safety issues at work. 10 20 30 40 50 60
68 I have been involved in an accident 10 20 30 40 50 60
69 In my workplace, I have seen my fellow workers having an accident 10 20 30 40 50 60
70 I have the experience in using the safety device in ensuring my safety
at work.
10 20 30 40 50 60
71 My fellow workers had told me that the safety equipment provided by
my company could ensure my safety at work.
10 20 30 40 50 60
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Part XI. Intention to adopt a Safe Behaviour
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72 At work, I will follow exactly the requirement of the company's
safety rules.
10 20 30 40 50 60
73 Despite bodily	 discomfort,	 I will use my Personal	 Protective
Equipment when work requires.
10 20 30 40 50 60
74 I will keep my workplace clean and orderly. 10 20 30 40 50 60
75 When unsafe situations or risks are produced, I will report to my
superior.
10 20 30 40 50 60
76 Every time before I work, I will carefully identify the hazard in my
workplace.
10 20 30 40 50 60
77 I will stop the task if that presents potential serious safety or health
hazard.
10 20 30 40 50 60
78 I will look for the safety information on how to perform my work
safely.
10 20 30 40 50 60
79 Despite the possible inconveniences, I will adopt the measures that
make me work safely.
10 20 30 40 50 60
go I will persuade my fellow workers to adopt safety and health
measures.
10 20 30 40 50 60
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